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Sales en juiries to 


Associated Chemical Companies (Sales) Limited 


P.O. BOX NO. 6, LEEDS I. PHONE: LEEDS 29321/8. GRAMS: ASCHEM, LEEDS. 
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Cleid Gold 


A Hard Bright Gold for the most exacting 
industrial applications — a mildly acid 
solution — plating at room temperature with 
absolutely no free cyanide. 


Ideal process for semi-conductor devices 





with electronic equipment—ranging from 
ballistic missiles to office data processing 
machinery. 


Newest and fastest computor systems for 
business and scientific use, utilise printed 
circuit boards plated with AUTRONEX 
Acid Gold, 


Some of the advantages are:— 


Harder and more wear-resistant 
surfaces. 


Elimination of gold strike. 


Promotion of higher bond strength 
of circuit to dielectric base material 
(no damage to adhesive layer). 


Elimination of circuit lifting or re- 
jects on boards plated after etching. 


Obtain details and have samples processed in our Pilot 
Plant 





Printed circuit panels with bright gold Enlarged view of cross section of 5/6’' hex 
plote eliminates need of air conditioned nut showing uniform depth of gold plate 
cabinets to prevent migration. The Gold even at the bottom of the threads. Solution 
does not oxidize, makes good soldered throws uniform depth of gold plate without 
joints for all electrical work special anodes. 


STONEFIELD WAY VICTORIA ROAD - RUISLIP - MIDDLESEX 
M. L. ALKAN LT ° "Phone: VIKING 330! Offices in BIRMINGHAM - BRISTOL - BURNLEY 





SELECT THE RIGHT SALTS FOR THE [OB 


CANNING BRIGHT CHROME SALTS’ No. 968F 
CANNING ‘HYCROME’ (HIGH SPEED) CHROME SALTS No. 2983 
CANNING CRACK FREE CHROME SALTS No. 3!2I 


T @CLILT oe BIRMINGHAM 18 ¢ctiscow “‘tomsar 


TELEPHONE CENtrol 862! AND ASSOC. CO. in AUSTRALIA 
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for uniformity 
and clean tone 


the best titania is 


TIOXIDE GRANULAR 


Tioxide .... in particular the Granular grade... . is 
specially suited to vitreous enamels and gives excellent 
batch-to-batch uniformity. 


Colour matching is easier and time is saved in frit 
blending. 


The intense opacity of TIOXIDE allows thinner coatings 
of enamels of brilliant white or clear tints, 


TITANIUM 
PIGMENTS 
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New Sulphur-Free N2E 
Semi-Bright Nickel Process 


See How in conjunction with 
BI-NICKEL Protects m . 
GG Bright Nickel 





@ Expensive batch purification is not 





required. 


# Brightener concentrations are not critical. 








8 Tolerance to metallic impurities is high 


Corrosion Agent that has penetrated 8 Brighteners are liquid and easy to add 
both chromium and bright nickel layers 


is retarded by the columnar structure 
of semi-bright nickel deposit gw Suitable for any basic metals normally 


plated with bright nickel 





ee 


* Excellent adhesion between semi-bright and bright deposits 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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Production 
of Graviner air- Ain 
borne fire-protection \ Wa m4 
equipment has . 
certainly stepped up 
since weve been 
using Trigec’ 


th 


lf YOU have 
problems like ours — 
remember that Trisec’ 
gives stain-free drying 
without polishing — 


Our trouble at Wilkinson Sword Then | C.l.’s Teck 


Ltd., was this: after plating, the representative recommended 
‘Trisec’ metal drying assistant 
components took a long time to . dhe ; 

We're now using ‘Trisec’ in a 


dry in sawdust or ovens —and 
still had to be polished to remove 
staining. It all cost too much in 


time, effort and money. 


trichloroethylene plant rather 


like a degreasing plant and it 
dries each batch stain-free in 


less than a minute! 


finishes that retain 

their plating lustre. 

Get in touch with 
1.C.1.- today. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


DP.268 














ESCOL PRODUCTS LTD. 


EY WORKS : SWAINS ROAD: TOOTING JUNCTION : S-W-!17: 
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Fully Automatic Return-Type Plant for Copper-Nickel-Chrome Plating automobile parts 


If its anything to do with plating 


DEINERT ... 0. 


Fully Automatic plants catering for all electro-plating and other metal 
surface treatment processes and ranging from small size machines to large 
automatic plants with all accessories 


—this is what we offer 
our production line is at your disposal 


Full details and advice from: 


MANUFACTURERS OF ELECTRO-PLATING MACHINERY AND EQUIPMENT 
BERNHAUSEN Near STUTTGART ~ GERMANY — 


at Britain by: T. G. $. GRAY & Co., 35 Grant Road, Lower Add 
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METAL FINISHING... 


WE KNOW HOW 
AND SHOW HOW! 


In Albright & Wilson we have the answers. Our 
men are experts, highly trained, providing the best 
in technical service. Nothing pleases us more than 
to come along and discuss your problems—and 


solve them. 


WE PROVIDE PLANT—Automatic and manual 


plant, designed for your specific needs. We are, of 





course, always available to produce recommenda- 


tions and costings. 


WE PROVIDE PROCESSES—\e are leaders inthe 


fields of electro-plating and chemical polishing. 


ALBRIGHT & WILSON (Mfg) LTD. 
Metal Finishing Department 


1 Knightsbridge Green, S.W.J. Telepl 
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. is the superb finish inside. This internal finish is 
most important to the life of the ‘Keymatic’ and 
to its washing efficiency. It is true of all 
Hoover products that the things you 
cannot see are all finished with 
the same care as the 


outward features. 


HOOVER ff ‘KEYMATIC’ 


INCANDESCENT 
make the same claim 
for their products, so it 
is not surprising that the two 
companies should work together. Hoover 
selected INCANDESCENT fusing furnaces, 
drying ovens and the vitreous porcelain enamel 
for producing the ‘Keymatic’s’ fine internal finish. Follow 
Hoover — select INCANDESCENT finishing equipment. 


INCANDESCENT 


COATINGS DIVISION. The Incandescent Heat Co. Ltd., Smethwick, England 


10 19G 61 
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Bringing You 
the Benefits 


of 50 years 


Experience 


ACME=-EFCO 


AUTOMATIC 
British industry can now reap the benefits ag @) ET i re 
ot Acme-Efco leadership, at first hand. and =10) of ot Ce 
Acme-Etco now build this versatile range 
of compact, high economy plant with EQUIPMENT 
consequent ‘‘on the spot’’ service for large Se 
or small users. From single units to 
fully automatic lines including automatic 
loading Acme-Efco provide polishing 
and buffing equipment covering 
¥ allindustrial applications, 


with unique features 


and at lower cost, 


ACME-EFCO LT 


SHEERWAT 


NRP 3259 
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PRESSURE SENSITIVE TAPES FOR EVERY USE 


MANUFACTURED BY 


PERMACEL TAPES LIMITED 
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ligh workability. W 
f manufacture, extensive pr% 
ence and immense theoretical knowledge 1 can 
harnessed to solve your particular problems. Speedil 
efficiently. At the dialing of a number—EDMONTON 
or the dropping of a lin 


vears < 


1968 


MEMCOL is 


our Trade name 


MAIN ENAMEL MANUFACTURING CO. LTD. 


GOTHIC WORKS, ANGEL ROAD, LONDON, N,18 


N.16 
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The seven pillars of 


TOTAL SERVICE 


AEROGRAPH 
DEVILBISS 


THE AEROGRAPH-DEVILBISS COMPANY LTD., 47 Holborn Viaduct, London, £.6.1. Tel: GiTy 4361 
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LuXoL! 


Luxol Industrial Finishes ~ 


formulated to give maximum 4 
and years of resistance 

overing the wides sible range of 
products, the 
Finishes w 


your problem. 


For sales appeal from start to finish 


INDUSTRIAL FINISHES 





L 


NDUSTRIAL FINISH J 


Ifyou have a really out-of-the-ordinary paint- 
ing problem consult our Technic 


Service. If necessary tl 


al Advisory 
// prepare a spec- 
jal pair 


t to meet you tirements exactly. 





PORTLAND ROAD, NEWCASTLE UPON TYNE 
NORTHUMBERLAND HOUSE 


MERSEY PAINT WORKS 


303-306 


WAPPING, I 





h+Sheffield+S 


BRITISH PAINTS LIMITED Industrial Fir 


HIGH } 
VERPOO! 


Belfast - Birmingham: Bristol +« Cardiff 189 * Leeds+ Ma 
Nor h+« Plymout thampton + nsea and 


hes D 


> 


ILBORN, LONDON, W C.1, 
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ELECT RO-PLATERS 


A.LD., A.R.B. & LA. Approv 








nt -PLATIN Chrome, Copper, NODI Chromic and Sulphuric Acid 
Nickel, Cadmium, Silver, Zinc, Bright processes. Decorative Silver Anodising and 


Nickel, Bronze, Tin, etc. Sealing in longest dimensions a speciality. 


Rid pS) t4 


OUR FACTORY, equipped with a large, modern and 
efficient Plant, can undertake all types of Metal Finishing. 
24-HOUR SERVICE on repetition work. 

FREE collection and delivery. 


ROBERT STUART (LONDO 


ASCHAM STREET, KENTISH TOWN, N.W.5 


Tel.: GULliver 6141 (six lines 








COATED ABRASIVES 


IN ROLLS, BELTS, DISCS AND SHEETS 
FOR ALL METAL TRADES 


‘ 
‘s 
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JOHN OAKEY & SONS LTD, Wellington Mills, London, S.E.1 














...1n Jig design 


——— bring their unrivalled experience 
'@CTiniegm omnes - 
in practical electroplating to the 


design and manufacture of their 


insulated ¥F GS 
electroplating © | 


JIGS FOR ALL PROCESSES TO CUSTOMERS’ 
REQUIREMENTS. 











DESIGNED FOR MAXIMUM PLATING EFFICIENCY. 
STAINLESS STEEL CONTACTS FOR LONG LIFE. 


ALL CONTACTS TRIMMED READY FOR USE. 


In addition to supplying new jigs an efficient repair service is operated 
for the speedy reconditioning of used jigs at minimum cost. 


(CANNING: BIRMINGHAM 18 :ihi2w “seams 
— ee = TELEPHONE CENtral/ 862! AND ASSOC. CO. In AUSTRALIA 





Another excellent example of 


Stordy engineering in the de- 


sign and building of plant for 


the pre-treatment, painting 


and stoving of metal parts. 


The photograph shows a large gas fired 
air circulated ‘A’ type stoving oven for 
both hand dipped and sprayed work, 
covering a wide size range and gauge 
of parts Conveyor width 9’ 0” with a 


clear hanging depth of 5’ 0”. 


SM/SE 6294 
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PAINTING AND 


STOVING PLANT 





CUMBRIA HOUSE 


GOLDTHORN HILL 


WOLVERHAMPTON 
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DAWSON Mechanised 


Solvent Degreasing Piant 


9 fmiskes 


Solvent degreasing is not 
new, but it assumes a new 
importance with the 
Dawson continuous plant 
important because tl! 

plant provides automatic 
ally controlled operation 
free from the hazards of 
human error: important be 
cause it exploits to the full 
the renowned degreasing 
efficiency of the = solvent 


trichlorethylene and 
chlorethylene: important 
cause it ensures a really low 
solvent consumption in rela 
tion to the quantity of parts 
cleaned 

For full details this 
continuous equipment and 
of smaller machines tor 
batch operation, aSK for a 
copy of the booklet “Dawson 
Automatic Solvent Degreas- 


ing Plant.” 


Operation and treatment automatically controlled 
from the hazards of human error 

Completely odourless operation 

Maximum economy of solvent. 

Automatic adjustment of water consumption of cond 
coils 

In-built distillation system 

Automatic self-cleansing treatment tanks 

Heating coils removable from outside the machine 
Fitted with large easily removed clean-out doors 
Built-on storage tank can be provided. 





METAL DEGREASING Sole Distributors 
and DRUMMOND= ASQUITH LTD. 


PRE-TREATMENT King Edward House. New St..Birmingham 
PLANT Tel. Midland 343! 


Manufacturers: DAWSON BROS. LTD., Gomersal, Near Leeds. Tel: Cleckheaton 3422 (7 lines). 
LONDON WORKS, 406, Roding Lane South, Woodford Green, Essex. Tel: Crescent 7777 (4 lines). 
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DRAWING THE CROWD 


AST month we ventured to voice on this page a mild expression of surprise 








that it had been found necessary to organize an exhibition with all its attendant 
expense and difficulties in order to provide the finishing industry with a meeting 
ground between the suppliers of equipment and materials and their customers, 
in spite of the fact that various trade and technical organizations have existed 
for a number of years which have as their main purpose the provision of such 
facilities. ‘The reactions which this comment evoked have been as interesting 
as they are varied. 

A small number of exhibitors at the Earls Court Show disagreed with our 
appraisal of the venture and said that they had derived little perceptible benefit 
from participating. Such views however, were very much in the minority and 
a very much larger number of exhibitors expressed themselves as having been 
particularly satisfied with the interest shown in their wares, and in many Cases, 
with the volume of direct business done This was generally attributed to the 
comparative novelty of the occasion and the length of time that had elapsed 
since any previous venture of the kind had been attempted Many exhibitors 
produced the familiar plaint that they find exhibitions to be an expensive and 
time-consuming exercise in which they are compelled to participate because 
their competitors do. More enlightened and gratifyingly numerous were the 
exhibitors who claimed that the results of exhibiting had brought home to them 
the fact that some overhaul might be appropriate in their approach to sales and 
public relations. 

What the exhibition apparently succeeded in doing was to present sufficient 


attraction to ensure the attendance of high level representatives of a verv sub- 


stantial proportion of the significant users of finishing plant and materials in 
this country, a proportion far greater than normally attends, for example, the 
annual Metal Finishing Conference. ‘There are those who have attributed this 
to the very great publicity effort that was put behind the exhibition, which was 
on a scale certainly not approached by the Institute of Metal Finishing. On 
the other hand there can be few, if any, responsible people in the field of metal 
finishing who are not aware of the existence of the I.M.F. and familiar with its 
programme. The decision of such people to take part or otherwise in I.M.F. 
activities can only be taken on the grounds of the attractiveness or otherwise of 
the programme oftered. 

It is particularly noteworthy that of all the stands at the recent exhibition, 
those which consistently attracted the greatest amount of interest and attention 
were those devoted to the application of paint, and there was ample evidence 
that the problems of applying an adequate paint coating with speed, economy 
and a reasonable expectation of life, continue to exercise the minds of many 
people in industry. Having regard to this it is perhaps surprising that the 
specialist group within the I.M.F. which was set up nearly ten years ago to provide 


a specific platform for the discussion of problems of paint application has made 


such little progress to date in achieving size and technical status 
It might reasonably have been expected that the expansion in membership 
which the I.M.F., like all its kindred associations, is ardently seeking. woul 


have been most readily found in the organic finishing field 


i. 
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TOPICAL COMME 








Talking Points 











by “ PLATELAYER ” 


LINES OF 
FINISH 





THERE’S NO PLACE LIKE WORK 

ESPITE all efforts, the factory accident rate 

in this country stays high—so high, in 
fact, that some people in close touch with the 
problem wonder how genuine the figures for the 
industrial injury rate are. Clearly, if someone 
falls off a ladder in a factory, there is no doubt 
that this is an industrial injury. On the other 
hand, if a woman gets a skin rash through the 
unwise use of a detergent at home over the week- 


end, it is all too easy for her to convince herself 


that it started on Friday as a result of handling 
some chemical at work. 

According to Mr. T. W. McCullough, H.M. 
Chief Inspector of Factories, the most serious 
source of accidents in industry today is due to 
manual lifting — 50,000 per annum—in spite of 
more and more mechanical aids. Again, it de- 
mands no great effort of thought transference to 
shift a slipped disc resulting from over-exuberant 
gardening on Sunday to the lifting of a drum on 
Monday. In each case, the financial advantages 
of the changed venue are considerable ; if you 
must have an accident it pays to have it at work, 
and consciously, or unconsciously, there will 
always be a tendency for some kinds of injuries 
to transfer themselves from the outside to the 
inside of the factory gate. 


STANDARDIZATION GONE MAD 
“PIYHUS, in Eastern Europe systematic pre- 
parations are made to ensure that the 
industrial products of various countries are com- 
prised of the same interchangeable elements 
regardless of the country of origin.” 

—German Democratic Republic Review. 

The Review goes on to say that new apartment 
houses will be of three basic types only. There 
will be three kinds of taps — one for the kitchen 
sink, one for the wash-room and one for the 
bathroom, by contrast with France, for example, 
where no less than 1,134 different kinds of taps 
are available. Come to think of it, there is nothing 
really new about the system ; it has been used in 
the West for centuries in the 
penitentiaries. No doubt the cities upon which 
these structures are to be inflicted will come to 
resemble them in due course. 

If ever standardization reaches this 
efficiency here, I shall be tempted to start an 


agitation for an Anti-Standards Institution. Of 


construction of 


kind of 


course, nothing can justify the existence of 1,134 
kinds of tap ; on the other hand, for only three 
to be available is no better. One of the greatest 
failings of humanity is its inability to strike a 
happy medium. 


ALL IS NOT CHROME THAT GLITTERS 


HAVE been taken to task by Mr. Caspar Brook 

of the Consumers’ Association, publishers of 
~ Which,?” for my comment on the confusion 
which might arise as a result of their members 
being invited to criticize the “chrome” on their 
cars without having the term more closely defined. 
He says that the Association has a high regard for 
the intelligence of its members, who “ can tell the 
difference between chromium and other finishes.” 
Having seen experts frequently confused, I beg 
leave to doubt this ; but in any case, why not be 
precise and use the word “ brightware,”’ instead of 
“chrome” ? This misuse of the latter word 
reminds me of the lady I heard tell her friend that 
she had a “ G.E.C.”’ hoover. 

I look forward, however, to seeing the Associa- 
tion’s report from which we shall no doubt be 
able to assess the relative merits of anodized 
aluminium “chrome” and aluminized plastic 
“chrome” as compared with high-chromium- 
iron “chrome,” and even chromium plated 
“chrome ” ! 


REJECTED WITH MUSIC 

NEW type of thickness gauge has just been 

developed which gives audible warning if the 
thickness of sprayed zinc or aluminium coating 1s 
below the specified level. An exploring head 
enables large areas to be checked and the alarm 
sounds if the coating is of inadequate thickness at 
any point. Not having yet heard the device in 
operation, | am wondering what kind of sound it 
emits. Does it put out a few bars of the theme 
tune from ‘“‘ The Thin Man,” or does it play the 
“Colonel Bogey” march ? In all probability, 


though, it just makes a rude noise ! 


NO SPANNER IN THE WORKS! 
“ prom Mr. J. E. Dodds (Rolls-Royce Limited 
came a complaint that, having introduced 
a new type of nut, no British firm can be found to 
supply the necessary spanners.”’ 
—B.S.I. News. 





july, 1961 


metal finishing journal 





INSTTPUTE OF VITREOUS 
ENAMELLERS 


Annual Conference and * Confair” 


Harrogate, 


HIS year’s Annual Conference of the Institute 


of Vitreous Enamellers, which was held at 
the Hotel Majestic, Harrogate, on the 
May, differed slightly in form from the majority 
of its predecessors. The main difference stemmed 
from the decision taken last year to divorce the 
Annual General Meeting of the Institute from the 
Conference and to hold it in association with a 
formal dinner in the Autumn as heretofore, while 
leaving the Conference free to be held on any 
convenient date in the Spring or early Summer. 

The immediate result was that the Conference 
itself became a less formal affair and the 250 dele- 
gates and their ladies who were present were 
provided with excellent opportunities for getting 
together informally, which are always a valued 
feature of such meetings. 

The proceedings of the Conference were initi- 
ated on the evening of Wednesday, May 24, when 
the Conference and its concurrent Exhibition were 
officially opened by Councillor Leonard Roberts, 


24 - 26 of 


May, 1961 


J.P., the Mayor of Harrogate. This brief cere- 
mony was followed by a reception for all delegates 
and their ladies. 

The following day was devoted to works visits 
when delegates had the opportunity of visiting the 
works of either British Titan Products Co. Ltd 
at Billingham, or The General Electric Co. Ltd. 
at Mexborough. At each of these works the 
parties were made most cordially welcome and 
were most hospitably entertained, and both parties 
found the visits of exceptional technical interest. 
While the delegates were visiting the works the 
ladies were taken on a coach tour of the Yorkshire 
moors and dales, including visits to Bolton Abbey 
and Harewood House. In the evening dinner 
was taken to the accompaniment of an entertainment 
presented very effectively in the manner of a 
typical Edwardian Music Hall. 

The whole of the next day was taken up with 
the presentation and discussion of the following 
papers. 


The Mayor 
Councillor Leonard Roberts, 
7.P., fé rmally 
the Conference assistec 

the Mayoress, Mr 

Ai ll Chairman o} 

tiiute) and Mrs. Nicholls, 
Mr. 7. W. Gardom, (Past- 
President f the Institute 


ind M 


of Har rogate, 


inaugurate 


Gardom 
&. 
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This group inspect- 
ing some of the equipment 
used in demonstrations dur- 

paper 0) * Electro 

Enamels” in 

K. Nike 
Viain Enamel Manufactur- 
Co., Ltd.); Mr. F. 

Lap rie Titanium 

nd Mr. 7. W. G. 

vart and Gray 


Treasurer of 


belos Mr. ¥F. Graham 
Hammond Lane Tron- 
founders Lt and Mr. A. 


Biddulp/ 3ilston Enamel 


Interfacial Reactions —A Report by a Sub- 
Committee of the Technical Committee of the 
Institute. 

Electroluminiscent Enamels by P. W. 


Ranby 
Thorn Electrical Industries Ltd.). 


Enamelling for Architectural Purposes by D. Mill 
Escol Products Ltd.). 


Conditions and Considerations of the 
Weekly Wash by F. Pennock 
and Co. Ltd 


Modern 
Thomas Hedley 


The Economics 


of Low Pressure Spraying by J. 
Muirhead 


Aerograph DeVilbiss Co. Ltd.). 


The Conference concluded on the final evening 
with a gala Dinner Dance, the enjoyment of which, 
particularly by the ladies, was greatly enhanced by 
the fact that the formal speeches and toasts which 
so frequently feature on such 
absent. 


occasions, were 


The “ Confair ” 

The “ Confair,” the exhibition held concurrently 
with the conference consisted of a total of thirteen 
stands, two of which (Stands 9 and 12) displayed 
publications of the Institute and /ndustrial News- 
papers (Fuel and Metallurgical) Ltd. (publishers of 
METAL FINISHING JOURNAL), respectively. Among 
the Institute’s publications, in addition to reprints 
of papers which have appeared in the “ Bulletin,” 
were “ The Atlas of Enamel Defects,’’ and Prot 
A. E. Andrew’s new edition of ‘‘ Porcelain Enamels”’ 
which may be obtained through the institute 


Text continued 1) page 2 


Some Confair Stands 
Metalectriuc Furnaces Ltd 
Britis/ Titan oduct Ltd 
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left Mr. F. Pennock Thomas He dley 
and Co., Ltd.); Mr. S. E. A. Ryde 
Stoves Ltd.) and Mr. 7. K. Hossack 
Ferro Enamels Ltd 
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belcw, left) Mr. A. H. Symonds (Ferri 
Enamels Ltd.); Mr. E. J. Heeley (I1.C1 
Ltd. (Dyestuffs Division)); and Mp) 
Wilson and M) Tone Johnson 
Matthey and Co., Ltd. 
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Letter to the Editor 





® * Chrome” on 
Motor Cars 





IR, 

S I read with interest your note entitled 
“Pitfall” in the May issue of METAL FINISHING 
JOURNAL. 

I can set your fears at rest. We were less 
concerned with the actual metal finish on cars’ 
brightware than with establishing sources of car 
owners’ irritation with their cars. Past experience 


of questionnaires addressed by us to members of 


CA has taught us to have a high regard for their 
intelligence and common sense as well as general 
knowledge. 

We expect, therefore, that they can tell the 
difference between chromium and other finishes. 

I must say I am a little astonished that METAI 
FINISHING JOURNAL should be so concerned about 
what car owners feel about the finish of various 
car parts, that it should criticize a survey the results 
of which have as yet to be analyzed. Might it 
not have been better if you had awaited the results 
of the survey before trying to cast doubt upon it ? 


Yours etc., 


CASPAR BROOK. 
Director and Secretary, 
Consumers’ Association Ltd. 
London, W.C.2. 


“*Platelayer’”” makes a further comment on 
250.—Ed. 


Institute of Vitreous Enamellers 
Continued from page 252 

In addition to this Journal, Industrial Newspapers 
displayed SHEET METAL INDUSTRIES and FOUNDRY 
TRADE JOURNAL, both of which have close contact 
with the enamelling industry. 

British Titan Products Ltd. (Stand No. 1) showed 
the advantages of titantum-oxide-based enamels ; 
for example excellent opacity, resistance to thermal 
and mechanical shock due to thinner coats, and 
acid resistance etc. 

Stand No. 2 was occupied by Metal Porcelains 
Ltd. who manufacture a complete range of vitreous- 
enamelling frits, and who are currently investigating 
the improvement of chip resistance by the develop- 
ment of one-coat low-temperature fusing enamels 


tor sheet steel and the adaption of high-opacity thin 
application enamels for use with cast iron. This 
company are members of the Incandescent Heat 
Group of Companies which also occupied three 
other stands. The Incandescent Heat Co. Ltd 
Stand No. 3) featured their vitreous enamelling 
furnaces and “‘ Jetube ” recirculating tube heaters ; 
Controlled Heat and Air Ltd. (Stand No. 4) supply 
spray booths and drying ovens, automatic spraying 
plants, and dust collectors, etc., while Metalectric 
Furnaces Ltd. (Stand No. 5) showed the advantages 
of electric fusing and photographs illustrated 
typical batch and continuous installations. 

The Aerograph-DeVilbiss Co. Ltd. showed on 
Stand No. 6 a range of spray guns. The company 
have developed a vitreous-enamel spraying process 
which uses a very low air pressure, giving a saving 
in material due to reduced overspray. Also shown 
was an air transformer fitted with centrifugal oil 
and moisture separator and a special composition 
filter. 

The vitreous-enamelled mural (illustrated in the 
last issue of M.F.J., page 237) exhibited by Ferro 
Enamels Ltd. (Stand No. 8) fulfilled the dual pur- 
pose of illustrating the wide range of colours 
available from the company and also demonstrated 
the versatility of the medium. Ferro colours 
coupled with their wide range of enamels are 
available to every user of vitreous enamel in what- 
ever field of application. 

The development of fresh boron products and 
research into new applications are among the main 
activities of Borax Consolidated Ltd. and its associ- 
ated companies (Stand No. 7). The stand also 
featured the more prominent of boron’s varied 
contributions to modern industry etc., together 
with the products available from the company. 

Borax and Chemicals Ltd. (Stand No. 10) also 
exhibited a range of boron products, including 
borax and boric acid, lithium ores and caesium 
oxide. Caesium is the most reactive of the alkali 
metals and may prove to be another valuable raw 
material for enamel manufacture. 

Titanium oxide has become established as an 
important raw material in the vitreous-enamelling 
industry particularly for use in acid-resisting and 
super-opaque enamels, and on Stand No. II, 
Laporte Titanium Ltd., featured the properties of 
their various grades of titanium oxide. 

Brockhill Products Ltd. (Stand No. 13) showed a 
collection of entirely new designs in decorative 
enamel furniture. Some of the designs were in 
delicate pastels, others in more vivid shades. A 
variety of textures is possible and the display 
showed that embossing or stamping of the surfaces 
makes for prominent attractive designs. It was 
apparent that these combinations of metal and glass 
produce pleasing, colourful and serviceable furni- 
ture. 
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INTERFACIAL 
REACTIONS 


AN LV.E. SUB-COMMITTE REPORT 


The Sub-Committee: S. E. A. Rvi Chairman), 


Dr. Bo 


deal number 


clally produced titaniun 
use for direct-a 


dfacturer 


\ / 
Three mam 
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f future researcn 


HE Interfacial Reactions Sub-Committee was 

set up in December 1958. About this time 
the possibility arose of obtaining a fair-sized supply 
of British-made titanium steel and it was agreed 
that the Interfacial Reactions Sub-Committee 
should handle this material and carry out with it 
trials for direct application of cover coat 

Titanium steel has been in use for direct appli- 
cation in the U.S.A. for some years, although so 
far as is known, only one organization uses it in 
regular production and even then only for a limited 
number of components of a domestic appliance. 
The extra cost of titanium steel in America is 
approximately one-third more than the equivalent 
grade of enamelling iron and this may have been 
considered prohibitive by American enamellers 
generally. However, no reliable details of Ameri- 
can results with the material are available. Several 
members have enamelled small sample pieces of 
American titanium steel and one member of the 
Institute has reported trials carried out on a 
quantity of British-made titanium steel, but in 
view of the general interest in direct application 
of cover coat to steel it was considered that con- 
trolled trials on an appreciable quantity of the 
material would be of value. 

Titanium steel is manufactured in Britain, 
usually in an electric furnace, as an alloy steel, 
but the alloy-steel makers do not the 
rolling facilities required to produce the type of 
sheet called for by the enamelling industry. The 
sheet titanium steel was made available by the 
generosity of two members of the steel industry 
who went to considerable trouble to meet our 
requirements. The steel was made by the Clyde 
Alloy Steel Co. Ltd., a branch of Colvilles Ltd., 
who supplied specially prepared slabs, at a special 
price, to John Summers and Sons Ltd., who very 


possess 


A. Biddulph, H. H 
Ntklewsk 


Johnson, N 


generously undertook the rolling to sheet, free of 
charge, at considerable trouble to themselves 
The thanks of the Institute are due to these two 
firms for their very willing co-operation. 

The object of adding titanium to steel is to 
neutralize the effects of nitrogen and to “lock up” 
the carbon present as the very stable titanium 
carbide. ‘Titanium has a great affinity for carbon, 
so that, providing sufficient titanium is added, the 
only carbide present will be the titanium carbide 
and the iron will be completely ferritic. In order 
to achieve this condition it is generally accepted 
that the titanium content should be at 
times the carbon content 

The slabs were produced by 
analyses were as shown in Tabl 


least 5 


5 casts and the 


so 


Table I. 














Approximately 27 tons of slabs were delivered 
for rolling. It agreed that the resulting 
sheets should be divided equally between the 
three appliance manufacturers represented on the 
Sub-Committee, and they, in order to simplify 
the rolling, agreed on a common sheet width 
No particular difficulty was experienced in rolling 
the material, but some was experienced in annealing 
the bundles of sheets after rolling. After annealing, 
some sheets were found to have a dark graphite 
deposit on the surface, usually near the edges and 
extending inwards a few inches, but 
extending towards the centre of the sheet 
of titanium steel sheets were annealed 
with bundles of ordinary steel sheet, in the same 
furnace load and the ordinary steel came out 
quite clean, while the titanium steel was stained. 
It appeared that the titanium steel was reacting 


was 


sometimes 
Bundles 
together 
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with the atmosphere of the furnace, causing break- 
down of hydrocarbons to preduce the graphitic 
deposit. 

The limited amount of titanium steel available, 
and the necessity to process it with ordinary steel, 
did not allow for extensive experiments on a 
production scale being carried out, but it is felt 
that the trouble could be overcome by modification 
of the furnace atmosphere, for example by reducing 
the proportion of methane, or by reducing the 
COCO, ratio. 

The black deposit was found to be virtually 
impossible to remove. Scouring or pickling had 
little effect on it. Heavy scaling followed by 
pickling did not entirely remove it. Enamelling 
over a heavily stained area resulted in a blistered 
surface and poor adhesion. Enamel applied over 
a lightly stained area was not affected. 

Unfortunately, one of the three participants in 
the trials inadvertantly received the bulk of the 
stained material and his results are effected ac- 
cordingly. 

Physical tests were carried out on a number 
of samples and the mechanical properties were as 


hown in Table II. 
Table II. 





Ulu- 
mate 
Yield tensile Elong- 
point strength ation 
Rock- Ib. per Ib. per per 
well sq. in $q. in cent 
60,500 22 
58,000 21 
59,000 21 
59,800 21 


Yield 
point 
elong- 
ation 


Gauge Olsen 


037 380 70 
O38 64 
037 5 64 
035 65 


36,300 
42,400 
34,000 
35,000 
034 69 
039 64 


42.400 
32,200 


58,000 
60,000 
50,600 61,500 
43.700 55,700 21 


0.036 
0.038 360 











John Summers had warned the three manufac- 
turers that the drawing qualities of the titanium 
steel would not be very high, so that difficult 
draws were not attempted, but the straight-forward 
simple drawing involved in forming cooker-door 
panels and outer sides gave no trouble. 

Each of the three manufacturers, after receiving 
his supply, carried out preliminary trials to deter- 
mine the best procedure. Each reported promising 
results and it was agreed to proceed to enamel 
the bulk of the material. 

The metal pre-treatment carried out by each 
manufacturer was as indicated in Table III. 


Enamel 
Each manufacturer used a different frit, although 
in each case it was a high-opacity titanium frit, 
acid resistant and of a fluid type, firing at approxi- 
mately 820°C. 


Table Ill. 





Process Plant 


Grease burning No N« 
Vap. Deg x x 
Alk. Cleaner x x x 
Type of Acid HCl HCl Sulphuric 
Temp. of Acid Room Temp 90 F 165-160 F 
Nickel Flash Temp 185°F 165°} 170-175 
99 ss Time 5 min 15 min 84 min 
» Deposition (gm 

per sq ft 
Neutralizer 


0.05-0.08 
Borax/Soda 


0.08-0.09 
NaoCo 


0.08 
Soda Ash 
after 

cream of tar- 
tar rinse 











The enamel was ground to the same fineness as 
used for normal production over ground coat, 
using clay for suspension and standard electrolytes, 
but avoiding the use of any chloride in the mill 
addition. 

Application was by spray and a fired thickness 
of 0.005 in. was aimed at. 

A standard form was agreed upon for reporting 
the results. Normal production methods of in- 
spection were used, and since the manufacturers 
concerned normally compete in a common field, 
it may be assumed that the standard of inspection 
would be reasonably equal. 

When reporting, each defect was counted and 
since some panels would exhibit more than one 
type of defect, the totals of acceptable pieces plus 
the number of defects total more than the number 
of panels processed. 

The report sheets do not contain results of 
adhesion tests, but many were carried out by each 
manufacturer and adhesion as indicated by bend 


Table IV. 


Summary of Enamelling Results. 





Plant 


4174 
2946 
De-enamel 19 
Scrap 20 
Bad Spraying 29 
Marking 23 
Blistering 649 
Black Sp« 
Stain 
Faulty [ro 
Handling 
Passed in 2nd 
De-enamel 
Scrap 
Bad Spraying 
Marking 
Blistering 
Black Specks 
Stain 
Faulty Iror 
Handling 
Sent for 3rd Coat 
Passed 











* Rolling lines in metal 
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tests and impact tests was uniformly very satis- 
factory and it can be stated with confidence that 
excellent adhesion of cover coat directly applied to 
titanium steel sheet can be relied upon if the 
necessary processing care is exercised. 

The processing results were as shown in Table IV. 

As already mentioned, the sheets received by 
manufacturer C were badly affected by the black 
deposit, a large proportion of the sheets received 
by him being unusable. 

It is seen that the proportion of good pieces 
obtained in one coat was in the region of 75 per cent 
which can be considered quite good in view of 
the lack of experience with the material. The 
pieces which were still unsatisfactory after re- 
coating were de-enamelled and it was found they 
could be re-processed satisfactorily. 

From the results of these trials it can be said 
that a good quality titanium steel sheet can be 
enamelled with cover coat direct to the metal 
with good results. Whether, in view of the extra 
cost of material and of the additional control which 
is essential, it would be economical to use titanium 
steel, will vary from component to component and 
could only be answered by each individual manu- 
facturer from his close knowledge of his own 
products. In any case, it would almost certainly 
only be worthwhile to use the special material on 
a limited number of pieces on a multi-part appliance, 
such as a cooker. 

The question will naturally be asked, what is 
the future position regarding titanium steel for 
direct-process enamelling ? 
obtaining regular supplies from the British Steel 
Industry appear to be not very good. As already 
mentioned, the titanium steel is only produced by 
special alloy-steel producers in electric furnaces 
which are very much smaller than the open-hearth 
furnaces of the well known sheet steel producers. 
They normally produce billets for rolling in their 
own mills and their steel making and rolling plant 
are so integrated and balanced that if they supplied 
billets to an outside rolling mill, their own rolling 
plant would go short. It would therefore only be 
during slack periods that titanium steel for enamel- 
ling sheet could be produced. 

As regards cost, in the case of this experimental 
batch, the cost per ton of the billets alone, before 
rolling, was approximately equal to the cost per 
ton of deep drawing enamelling grade finished 
sheets. The cost of rolling, involving re-heating, 
rolling, annealing, inspection, loss in cropping, 
etc., would obviously be considerable, so that the 
finished sheets would cost appreciably more than 
equivalent enamelling grade sheets. It must be 
borne in mind that the cost of this trial quantity 


cannot be taken as a guide to the likely cost if 


appreciable quantities were in regular production 
for the enamelling industry. Under such con- 


The possibilities of 


ditions it would be reasonable to expect some 
reduction in cost, but a true assessment is very 
difficult. As already mentioned, this trial quantity 
was produced in an electric furnace, but if suffici- 
ently large regular quantities were envisaged, no 
doubt attempts would be made to produce the 
titanium steel in open-hearth furnaces, which 
would appreciably reduce cost. Such attempts 
have been made in the past, but the demand has 
not justified pursuing very costly experimental 
work. Also further experimental work would be 
required in connection with annealing of the sheets. 
It can thus be appreciated that cost of the material 
at present is extremely speculative. 

In spite of the high cost involved, one of the 
three manufacturers considered it would be worth- 
while using the titanium steel with direct cover 
coat, for certain components, and would probably 
do so if the materials were available. The other 
two, although well pleased with the trials, felt that 
the high extra cost would not be justified. The 
Committee as a whole, including the three manu- 
facturers, felt that such progress was being made 
in other directions in applying cover coat direct to 
ordinary enamelling grade steel and to de-carburised 
steel that the interest in titanium steel is less than 
was formerly the case. It is understood that the 
one organization in the U.S. known to have used 
titanium steel in regular production with direct- 
applied cover coat had now stopped using the 
material. 

New annealing processes developed in the U.S 
allow the carbon content of sheet steel to be reduced 
to a very low figure. These processes, which 
almost completely remove the carbon, are very 
much cheaper than locking-up the carbon by 
adding titanium and in fact de-carburized material is 
available in the U.S. at very little higher price than 
guaranteed enamelling grade, but this must not 
be taken as indicating that if de-carburized steel 
is produced in this country it would be available 
at approximately the same price as English enamel- 
ling grade sheets. In America, sheet iron for 
enamelling is made specially for this purpose and 
is much lower in carbon and metalloids than rim- 
ming steel and carries a high premium as compared 
with the latter material. If, therefore, the de- 
carburized sheet is produced from rimming steel 
then it is understandable that it can be produced 
at the same cost as American enamelling grade 
iron. In this country enamelling grade sheet is 
rimming steel, the comparatively small premium 
charged being to cover cost of more exacting steel 
making specification and the cost of special inspec- 
tion and cleaning of billets, extra cropping and 
special inspection of the sheets, but may not 
cover cost of the de-carburizing. There is no 
doubt, however, that de-carburizing sheet, if 


Continued in page 260 
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with the atmosphere of the furnace, causing break- 
down of hydrocarbons to preduce the graphitic 
deposit. 

The limited amount of titanium steel available, 
and the necessity to process it with ordinary steel, 
did not allow for extensive experiments on a 
production scale being carried out, but it is felt 
that the trouble could be overcome by modification 
of the furnace atmosphere, for example by reducing 
the proportion of methane, or by reducing the 
COCO, ratio. 

The black deposit was found to be virtually 
impossible to remove. Scouring or pickling had 
little effect on it. Heavy scaling followed by 
pickling did not entirely remove it. Enamelling 
over a heavily stained area resulted in a blistered 
surface and poor adhesion. Enamel applied over 
a lightly stained area was not affected. 

Unfortunately, one of the three participants in 
the trials inadvertantly received the bulk of the 
stained material and his results are effected ac- 
cordingly. 

Physical tests were carried out on a number 
of samples and the mechanical properties were as 
shown in Table II. 


Table II. 





Ulu- 
mate 
tensile 
strength 
Ib. per 

Sq. in 

60,500 
58,000 
59,000 
59,800 
58,000 
60,000 
61,500 
55.700 


Yield 
point 
Ib. per 
sq. in 
037 36,300 
038 5 y 42.400 
037 5 r 34,000 
035 f fi 35,000 
034 42,400 
039 32,200 
036 7 50,600 
038 7 43,700 


Elong- Yield 

ation point 
per elong- 

cent ation 


Gauge Olsen. Rock- 











John Summers had warned the three manufac- 
turers that the drawing qualities of the titanium 
steel would not be very high, so that difficult 
draws were not attempted, but the straight-forward 
simple drawing involved in forming cooker-door 
panels and outer sides gave no trouble. 

Each of the three manufacturers, after receiving 
his supply, carried out preliminary trials to deter- 
mine the best procedure. Each reported promising 
results and it was agreed to proceed to enamel 
the bulk of the material. 

The metal pre-treatment carried out by each 
manufacturer was as indicated in Table III. 


Enamel 
Each manufacturer used a different frit, although 
in each case it was a high-opacity titanium frit, 
acid resistant and of a fluid type, firing at approxi- 
mately 820°C. 


Table III. 





Plant Plant 
A B 


Grease burning No Nc 
Vap. Deg x x 
Alk. Cleaner x x 
Type of Acid HCl HCl 
Temp. of Acid Room Temp 90 fF 
Nickel Flash Temp 85°F 165° 
99 s» Time 5 min 15 min 
», Deposition (gm 
per sq ft 
Neutralizer 


x 
Sulphuric 
165-160 F 
170-175 'F 
84 min 


0.08-0.09 
NaoCO 


0.05-0.08 
Borax/Soda 


0.08 
Soda Ash 
after 

cream of tar- 
tar rinse 











The enamel was ground to the same fineness as 
used for normal production over ground coat, 
using clay for suspension and standard electrolytes, 
but avoiding the use of any chloride in the mill 
addition. 

Application was by spray and a fired thickness 
of 0.005 in. was aimed at. 

A standard form was agreed upon for reporting 
the results. Normal production methods of in- 
spection were used, and since the manufacturers 
concerned normally compete in a common field, 
it may be assumed that the standard of inspection 
would be reasonably equal. 

When reporting, each defect was counted and 
since some panels would exhibit more than one 
type of defect, the totals of acceptable pieces plus 
the number of defects total more than the number 
of panels processed. 

The report sheets do not contain results of 
adhesion tests, but many were carried out by each 
manufacturer and adhesion as indicated by bend 


Table IV. 


Summary of Enamelling Results. 





Number processed 
Passed in Ist Coat 
Sent for 2nd Coat 
De-enamel 

Scrap 

Bad Spraying 
Marking 
Blistering 

Black Specks 
Stain 

Faulty [ror 
Handling 

Passed in 2nd 
De-enamel 

Scrap 

Bad Spraying 
Marking 
Blistering 

Black Specks 
Stain 

Faulty Iror 
Handling 

Sent for 3rd Coat 
Passed 
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tests and impact tests was uniformly very satis- 
factory and it can be stated with confidence that 
excellent adhesion of cover coat directly applied to 
titanium steel sheet can be relied upon if the 
necessary processing care is exercised. 

The processing results were as shown in Table IV. 

As already mentioned, the sheets received by 
manufacturer C were badly affected by the black 
deposit, a large proportion of the sheets received 
by him being unusable. 

It is seen that the proportion of good pieces 
obtained in one coat was in the region of 75 per cent 
which can be considered quite good in view of 
the lack of experience with the material. The 
pieces which were still unsatisfactory after re- 
coating were de-enamelled and it was found they 
could be re-processed satisfactorily 

From the results of these trials it can be said 
that a good quality titanium steel sheet can be 
enamelled with cover coat direct to the metal 
with good results. Whether, in view of the extra 
cost of material and of the additional control which 
is essential, it would be economical to use titanium 
steel, will vary from component to component and 
could only be answered by each individual manu- 
facturer from his close knowledge of his own 
products. In any case, it would almost certainly 
only be worthwhile to use the special material on 
a limited number of pieces on a multi-part appliance, 
such as a cooker. 

The question will naturally be asked, what is 
the future position regarding titanium steel for 
direct-process enamelling ? 
obtaining regular supplies from the British Steel 
Industry appear to be not very good. As already 
mentioned, the titanium steel is only produced by 
special alloy-steel producers in electric furnaces 
which are very much smaller than the open-hearth 
furnaces of the well known sheet steel producers. 
They normally produce billets for rolling in their 
own mills and their steel making and rolling plant 
are so integrated and balanced that if they supplied 
billets to an outside rolling mill, their own rolling 
plant would go short. It would therefore only be 
during slack periods that titanium steel for enamel- 
ling sheet could be produced. 

As regards cost, in the case of this experimental 
batch, the cost per ton of the billets alone, before 
rolling, was approximately equal to the cost per 
ton of deep drawing enamelling grade finished 
sheets. The cost of rolling, involving re-heating, 
rolling, annealing, inspection, loss in cropping, 
etc., would obviously be considerable, so that the 
finished sheets would cost appreciably more than 
equivalent enamelling grade sheets. It must be 
borne in mind that the cost of this trial quantity 


cannot be taken as a guide to the likely cost if 


appreciable quantities were in regular production 
for the enamelling industry. Under such con- 


The possibilities of 


ditions it would be reasonable to expect some 
reduction in cost, but a true assessment is very 
difficult. As already mentioned, this trial quantity 
was produced in an electric furnace, but if suffici- 
ently large regular quantities were envisaged, no 
doubt attempts would be made to produce the 
titanium steel in open-hearth furnaces, which 
would appreciably reduce cost. Such attempts 
have been made in the past, but the demand has 
not justified pursuing very costly experimental 
work. Also further experimental work would be 
required in connection with annealing of the sheets. 
It can thus be appreciated that cost of the material 
at present is extremely speculative. 

In spite of the high cost involved, one of the 
three manufacturers considered it would be worth- 
while using the titanium steel with direct cover 
coat, for certain components, and would probably 
do so if the materials were available. The other 
two, although well pleased with the trials, felt that 
the high extra cost would not be justified. The 
Committee as a whole, including the three manu- 
facturers, felt that such progress was being made 
in other directions in applying cover coat direct to 
ordinary enamelling grade steel and to de-carburised 
steel that the interest in titanium steel is less than 
was formerly the case. It is understood that the 
one organization in the U.S. known to have used 
titanium steel in regular production with direct- 
applied cover coat had now stopped using the 
material. 

New annealing processes developed in the U.S. 
allow the carbon content of sheet steel to be reduced 
to a very low figure. These processes, which 
almost completely remove the carbon, are very 
much cheaper than locking-up the carbon by 
adding titanium and in fact de-carburized material is 
available in the U.S. at very little higher price than 
guaranteed enamelling grade, but this must not 
be taken as indicating that if de-carburized steel 
is produced in this country it would be available 
at approximately the same price as English enamel- 
ling grade sheets. In America, sheet iron for 
enamelling is made specially for this purpose and 
is much lower in carbon and metalloids than rim- 
ming steel and carries a high premium as compared 
with the latter material. If, therefore, the de- 
carburized sheet is produced from rimming steel 
then it is understandable that it can be produced 
at the same cost as American enamelling grade 
iron. In this country enamelling grade sheet is 
rimming steel, the comparatively small premium 
charged being to cover cost of more exacting steel 
making specification and the cost of special inspec- 
tion and cleaning of billets, extra cropping and 
special inspection of the sheets, but may not 
cover cost of the de-carburizing. There is no 
doubt, however, that de-carburizing sheet, if 


Continued in page 260 
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Interfacial Reactions 
Continued from page 259 


produced in this country, would be much cheaper 
than titanium steel. It is expected that this 
virtually carbon-free steel will give results with 
directly-applied cover coat comparable with those 
obtained with titanium steel without the drawback 
of prohibitive metal cost. The chances of very 
low carbon steel being manufactured in this country 
are not known at present, but it is hoped that at 
least one of the large suppliers of sheet steel for 
vitreous enamelling will be sufficiently enterprising 
to instal the necessary plant to produce similar 
or equivalent material to that now available to 
American manufacturers. 

This Committee was set up as the “ Interfacial 
Re-actions Sub Committee” and although no 
definite terms of reference were laid down, it was 
no doubt in the minds of the Technical Committee 
members that the Sub-Committee would investigate 
the chemistry, physics, and mechanics of adhesion 
of enamel to steel. 

While a great volume of research work has been 


NEW 


HE electrochemical machining process initially 

developed by the General Electric Company 
in the U.S.A. will be available for commercial use 
from the Hanson-Van Winkle-Munning Company 
under G.E. License. The new process is applicable 
to all metals and will find particular use in machining 
the modern alloys used in the space and nuclear 


ELECTROMACHINING 


carried out on the adhesion of Co- and Ni-bearing 
ground coats to steel, comparatively little has been 
published relating to the application of light- 
coloured cover coats direct to steel and an investi- 
gation in this field would be very worthwhile. 
The Sub-Committee has given much thought 
to this field, but respectfully suggest to the Tech- 
nical Committee that such an investigation is a 
subject for a laboratory research programme 
involving such research tools as microscopy, 
spectrometry, X-ray analysis, etc. not generally 
available to the ordinary enameller or frit supplier. 
A Sub-Committee could not carry out such work, 
they could only steer and advise a laboratory team. 


A considerable amount of development work is 
being done by enamellers and frit suppliers in 
relation to the direct application of cover coats, 
but the Sub-Committee felt it is at such a stage 
that it would be unfair to expect any company 
to make the results of this work common property, 
and the Sub-Committee suggest, therefore, that 
this report on the titanium steel trials should 
complete its work, at least for the time being. 


’ al ’ Y 
PROCESS 
programmes. The process permits stress-free 
machining of complex contours in any metal, 
including the refractory alloys, in a single operation, 
and also makes it possible to hold extremely close 
tolerances. Electrochemical machining makes sig- 
nificant savings in metal removal operations possible 
at a relatively low capital investment cost. 


Gilding the Bluebell 


“Stepney” the locomotive 

1875 and the oldest engine é 
‘*Bluebell Line’ in Sussex, has been 
restored to its original livery, light 
tan and crimson being the main 
colours. Paints were supplied by 
Atlas Preservative Co. Ltd., Erith, 
makers of Atlas industrial paints, 
and the repainting scheme was 
initiated by the company’s adver- 
tising manager, Mr. E. F. Penston, 
seen here talking to the driver, Mr 
Jack Three 
Bridges 


built in 


on tn 


Owen grocer, of 
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The Planning and 
Construction of 
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INDUSTRIAL PAINT SHOPS 


B. VAN DER BRUGGEN 


Concluded from page 232, 


OPERATING SAFETY 
S the industrial paint shop usually handles 
highly inflammable materials or material 
involving a high fire risk, the influence of require- 
ments imposed for operating safety and the corres- 
ponding regulations are factors of paramount 
importance. Both new buildings with their work- 
ing equipment and also conversions or extensions 
of existing paint shops, as is known, are mainly 
assessed on the basis of recommendations or inspec- 
tion surveys of work hazards through fire, accident 
and industrial health, and, as far as concerns the 
premium for fire insurance, are classified accord- 
ingly. 

This assessment and classification, also important 
for the design of the structure may be very different 
and, in regard to fire risk, may vary between a 
minor fire risk and a danger of explosion. As 
far as possible, therefore, it should always be 
planned in the preliminary stages and not taken 
into consideration at a later date. Otherwise, 
subsequent structural alterations as, for instance, 
fire-protection walls, or other safety provisions 
required for the installation may seriously affect 
the building costs and also the efficient production 
flow. According to the applicable regulations in 
force and which vary from one country to another, 
on the one hand, questions of equipment and 
material, such as type of plant, method of working, 
installation, connections, etc., and the paint used, 
their nature, quantity, composition, etc., and, on 


June issue 


the other hand, also the working conditions, which 
in each case will differ, such as form of building, 
position, surroundings, and communications, type 
of work handled, its inflammability, quantity, 
storage, etc., will be considered. 


Estimation of the possible risks and also deter- 
mination of the safety precautions are largely based, 
on the one hand, on the requirements of the 
regulations, which mainly take into account con- 
siderations easily understood, and restricted to the 
paint shop and, on the other hand, on factors 
varying from one plant to another, the assessment 
of which is largely a question of judgment. Some 
necessary adaptation of appropriate measures may 
well be necessary and is therefore undertaken as a 
rule not merely on the basis of particular paragraphs, 
but only after comprehensive assessment of all the 
factors, and a reasonable appreciation of the regu- 
lations. It is clear, however, that where structural 
solutions or conditions leave anything to be desired, 
a more exacting standard must be applied, and 
additional or modified safety precautions must be 
required, in which connection the so-called in- 
fluencing or environmental factors will frequently 
be determinative for the interpretation of the 
regulations, which will be considered in the follow- 
ing section. 


First, however, the more important safety 
requirements will be set out which are, more or less, 
generally valid. This is not intended as a complete 
review, and details in regard to the number, scope 
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furniture A 
from fabrication 
Stock-piling 
Convevor to 
2 D Spray- 
w ohh with  stoving 
tunnel ; (f j 
and rubbing 
Issembly 


t ? 
nents 
} ents , 





metal finishing journal 





and provisions of the official regulations applicable 
are not given. 

Basically, the following measures contributing to 
safety require to be considered : 

Buildings and walls. Constructed of 
bustible material (steel structures, 
brickwork, concrete). 

Floors. Incombustible, sparkproof and, as far 
as possible, seamless covering. 

Doors. At least two doors or an emergency exit 


incom- 
masonry or 


for each enclosed space or room ; doors made of 


fireproof material, opening outwards. 

Windows. Incombustible, non-plastic structures, 
opening outwards if they are to be used as emer- 
gency exists. 

Heating arrangements For space heating and 
pipes to the equipment, insulated pipes, exposed 
heating surfaces screened against overhanging 
fabrics or dust accumulation with surface tem- 
peratures not exceeding 80 C. 

Equipment materials. Incombustible, _ prefer- 
ably sheet steel, fircproof insulation (e.g. bricks, 
glass fibre). 

Earthing of equipment. In each case, depending 
on the size and structural assembly (intermediate 
insulation) attached by drilling or welding ; where 
necessary, laid down in sections and by dzep 
boring (soil conditions — underground water table). 

Paint-spraying equipment. Manually operated 
equipment must be free from wood, woodwool or 
paper filters with adequate suction power, efficient 
airstream, washing and accessible paint draining 
point. 

Paint-drying equipment. Explosion-proof con- 
struction ; ventilation to satisfy the requirements 
of the regulations in regard to maximum solvent 
concentrations, calculated from the drying space 
used, the volume of paint involved per unit time 
with maximum conveyor feed. 

Flow-coating equipment. Casings, pipes, pumps, 
fans, etc. of incombustible material, separately 
earthed against static and frictional electricity, 
flooding zone mechanically washable, paint con- 
tainers connected only by closable pipes with the 
internal space of the installation, ventilation adjus- 
table together with paint supply. 

Space ventilation ducts. Incombustible material, 
smooth pipe linings, (dust accumulation), accessible 
cleaning ports, adequately distributed air outlets, 
draughtless). 

Air extraction pipes. Incombustible material, 
adequate cross-section and clearance between pipe 
walls and fan blades, preferably straight-line flow, 
dismountable in sections — sluice valves cut out 
to about 1/5. 

Cleansing and degrzasing equipment. Preferably 
completely enclosed and using aqueous solutions, 
with adequate vapour extraction and mechanical 
feed and removal of the work-pieces. 


Fig. 24.—Switching station of a spray 
trolling automatic units, cont 


installation, 


evors, etc. 


Switch and control gear. Switches lower than 
2 metres above floor level, on paint-applying 
equipment, to be explosion-proof ; but in low- 
voltage circuits on the walls of large paint cubicles 
and on equipment handling aqueous solutions, 
standard constructions can be used; modern 
metering and control equipment ; and, in other 
respects, according to the grading of the particular 
space (fire-risk rating), in accordance with the 
regulations in force. 

Space and equipment illumination. On __ paint- 
applying equipment and in paint stores, explosion- 
proof; near such equipment and less than 2 
metres above floor, also explosion-proof, unless 
located in a current of fresh air; wall plugs 
locked ; overhead space lighting of standard 
pattern if within ventilated spaces of sufficient size. 

Paint storage. According to demand (type of 
equipment), large quantities in separate, fireproof 
store ; not more than one week’s supply to be 
kept in painting shop (excepting fitted, closed 
containers on equipment itself). 

Paint feed on equipment Preferably from 
pressure tanks with hose or pipe connections to 
using point. Distribution circuits for serving a 
number of points, small quantities in closed metal 
containers. 

Fire-extinguishing equipment. Two or three, 
hand fire extinguishers for equipment of average 
size (foam, dry powder, CO,, gas, depending on 
type of paint and form of application) ; on special 




















equipments and in wood-painting also 
built-in mist or sprinkler extinguishers with auto 
matic release. 

Warning boards, “No Smoking ”’ 
boards. Warnings of explosion risk, etc. to be 
clear and plainly visible, suitably placed in the 
shop or on equipment. 

Health precautions. Explanation and descrip- 
tion of paint compositions, (percentage of harmful 
components), their inflammability (flash point), 
provision of operating instruction plates on equip- 
ment, warning notices, issue of appropriate working 
clothes, provision of adequate space ventilation and 
proper washing and cleaning of working spaces. 

Warning colours. Dangerous, moving or pro- 
jecting parts of equipment and machinery, clectric 
wiring, piping with hot, inflammable or corrosive 
solutions, etc., to be clearly painted in standard 
warning colours 
paths. Sheet or wire mesh 
round chain sprockets and open roller susj 
under 190 cm height of space, accessible switch 
points for quick stopping of driving motors, shear- 
pin safeguards against overtensioning and chain 
breaks, for installations of appreciable 

Some exemplary embodiments of 
mentioned safety measures can bk 
illustrations as follows Fig. 2 shov 
for the chain sprockets of 


low-hung suspension 


Warnings 


Convevor guards 


yens1ons 


piece conveyor 
rollers re here protected 

by the tubular shape of the carrier rail Fig. 3 

shows, on the wall to the left, « 

ment, the low-voltage switches for t 

section also visible, which are 

quickly accessible in conjunction 

stop valves, etc. A switching point for 

drive is shown in Fig. 5, on the front 

strand. These switch boxes enable quick 

of the drive. Protection of heating radistors 


i wire mesh grids is shown in the 


to the equip- 


. , 
iocatea 


falling bodies by 
interior view of a drying room, Fig. 13 

The structural separation of a painting room 
from the grinding (rubbing-down) room is shown 
in Fig. 4, from a wooden-furniture painting shop. 


is in this case led through 
walls. Fig. 17 shows a 
freely-suspended, space ventilating duct into which, 
contrary to perforated ceilings, dust cannot enter 
and with the rising, heated air. A 
handy switchbox for all units comprising a paint- 
spraying station is shown in the continuous in 
stallation in Fig. 24. The arrangement of two 
different patterns of explosion-proof ceiling lights 
is shown in Figs. 24 and 26. In both cases, the 
lights are nevertheless located in the path of a 
fresh-air current 
Fig. 19 shows a paint store and distributing 
point with the standard form of feed to the user 
points. This arrangement gives the greatest degree 
of security. The supervision, servicing and opera 
ion of a large, tunnel assembly is, as shown in 
: facilitated by the provision of inspection 
vindows and doors, and is also safer than giving 
access to the interior at the tunnel ends. A low 
bounding well cr kerb prevents paint from flowing 
out into the shop ; and Fig. 28 further shows the 
casing, carthing F a flow-coating installation 
» shows a conveyor opening in the 
which in an emergency 
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26.—Artificial lighting of a 


station 


manual paint-spraying 


he solvents evaporating along the conveyor paths 
can draw off to the gable of the main shop, being 
further assisted by the slope of the roof and the 
usual, rising air currents. This additional venti- 
lation provided by the loftiness of the shop is a 
favourable respiratory safeguard and would be 
lost if the side-bay were structurally partitioned 
from the main shop and could not be replaced 
by any intensification of the shop ventilation or 


that in the side-bay, since effective extraction of 


evaporating solvents is seldom to be obtained on 
long conveyor paths, particularly where work 
pieces of large surface area are involved. This has 
been pointed out as it is often found that the air 
circulation in enclosed spaces of limited volume, 
such as frequently result from excessive subdivision 
in the paint shop, is inadequate ; and that in such 
spaces, even multiplying the usually locally res- 
tricted air intakes and exits is incapable of re- 
placing the natural and more extensive updraught 
attainable in large and lofty Where 
possible, the height of the space should not be too 
sparingly dimensioned. 


spaces 


Type and Subdivision of Shop Spaces 

As already indicated, the more or less generally 
applicable safeguards and safety measures which are 
defined in further detail by the rules and regulations 
in force can only be correctly and suitably applied 
if they are treated in the light of the particular 
circumstances and conditions prevailing in the 


paint shop or painting plant under consideration. 
This also embraces the question of buildings and 
space utilization and the not infrequently desired 
provision of fireproof partitions between the stages 
of the painting operations : surface preparation, 
paint application, paint drying, grinding, polishing 
and rubbing down, etc. 

Such a subdivision of the building space, 7.e. 
into separate working spaces, is nowadays as a 
rule only acceptable from the point of view of 
production economy and has partly also been the 
practice, where there is no true flow production in 
conjunction with work conveyors, or where static 
units such as cabinet stoves and the like are in use 
Such subdivision will usually do nothing to improve 
safety, except in the rare exceptions, when highly- 
inflammable working materials, unfavourable loca- 
tion of the pajat shop (next or under storerooms 
and the like :nay dictate its uses 

For every added partition restricts the view, 
fosters the concentration of fumes and paint mists, 
and offers the temptation to set down paint drums, 
work pieces and accessory gear, in all manner of 
places. The more room corners there are, the 
more difficult it is, as proved by experience, to 
maintain order, tidiness and cleanliness. A form 
of construction favouring such conditions must 
therefore be regarded as dangerous for the security 
and safety of the plant. Subdivision into separate 
working spaces, which is seldom really necessary for 
technical or health-protection reasons, will also 
rarely diminish the fire risks. 

Surface treatment, for instance, is, apart from 
the properties of the fumes and solutions of aqueous 
cleansing media, such as are predominantly used, 
not an inherently dangerous processing stage ; 
nor is the grinding (rubbing down) and polishing 
shop, so that, as regards the equipment itself, it 
is only the paint application stage, and, if old- 
fashioned stoves are used, paint-drying, which 
remain as fire or explosion risks 

In the widespread floor spaces such as are 
required for continuous flow production, not only 
are supervision, servicing and cleaning greatly 
facilitated, but firefighting, should an outbreak 
occur, is also much easier ; in the case of a modern, 
appropriately designed painting shop, such small 
outbreaks may even be allowed to “ burn out” 
without doing any harm. Furthermore, experi- 
ments have shown that even freshly-painted metal 
surfaces on a chain conveyor usually take fire and 
burn very slowly, so that the other parts of the 
conveyor are not always necessarily affected. The 
linking of working spaces and equipment assemblies 
by conveyor belts should not, therefore, except 
very occasionally in any way promote the spreading 
of an outbreak of fire anywhere in the plant. In 
any plant dealing with metal articles, furthermore, 
the danger zone is restricted to the conveyor paths 
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between the paint-application point and the drying 
unit (freshly-applied coatings). 

Conditions are quite different, however, in the 
paint shops of woodworking factories. In that 
case, a very closely-packed conveyor track may 
favour the spread of a fire ; in most cases, however, 
the otherwise requisite spacing of the suspended 
workpieces should prevent the flames from striking 
across the gap. On the other hand, if the painting 
room is of fireproof construction, of suitable height, 
and if the equipment itself is made of incombustible 


material, even a fire on a conveyor track should, if 


ynly by its greater accessibility, be easier to ex- 
tinguish than, for instance, an accumulation of 
identical workpieces in a more confined space 
more smoke), stacked against walls. The flame 
spread will, furthermore, always be less from pieces 
hanging on a conveyor belt than from a stacked 
accumulation. 

Consequently, where a production line is to be 
arranged on a large floor space, subdivision into a 
number of compartments is only very seldom 
necessary, in the interests of plant safety. Examples 
of both forms of arrangement will be seen in the 
accompanying illustrations. 


Danger Points in the Paint Shop 
The danger spots in a paint shop include par- 
ticularly spraying cubicles with dry separation, in 
which the dust deposits constitute a permanent 
risk, and the use whereof, especially in paint shops 


windox 
paint drying tunnel 
pain ig nel, 


—()bservation 


handling wooden articles, is irresponsible. When 
such installations are located in the centre of the 
plant and no automatic fire-extinguishing appliances 
are provided, the consequences of an outbreak of 
fire, especially at night, can be devastating. Spray- 
ing cubicles with wet deposition, which can nowa- 
days be used alternately for different types of 
painting are very considerably safer. 

A further danger spot in quite another sense 1s 
the box or chamber stove of obsolescent design, 
in which natural ventilation (thermal convection 
from below) and direct heating by naked gas jets 
may still cause explosions. The cause is in part 
the enclosed form of construction, which may be a 
source of danger, even in modern designs, if any 
control element fails. This type of stove, which 
even nowadays often lacks explosion shutters, 
is in sharp contrast to the open, continuous tunnel 
stoves without means of closing, which present a 
far smaller risk 

From the standpoint of health risk, the open 
type of dipping tank for surface treatment as well 
as for paint application is also a danger point, 
since the enforced inhalation of fumes while 
working around open tanks is definitely injuriou 
to health. Mechanical surface cleansing in closed 
casings should be aimed at here, irrespective of the 
process liquids to be used. Conditions are still 
often unsatisfactory in this regard, and are not 
covered by any statutory regulations 

Finally, mention must be made of the risks 
attending the use and handling of paints, in which 
flash point, which is at the present day covered by 
a multitude of regulations, may be of decisive 
importance for the correct layout of individual 
units, the painting spaces and general risks. A 
difficultly-inflammable and slow-burning type of 
paint enables, if solely or principally used, a 
favourable layout. Large, exposed paint volumes 
dipping baths) and application methods involving 
intensive atomization must be more critically 
regarded, particularly with respect to the material 
of the articles treated (inflammability), the type of 
equipment and the nature of the surroundings of 
the paint shop. 

Unless very large quantities are involved, the 
actual volume of paint handled 1s no true measure 
of the risk involved, for instance, having regard 
to the flash-point factor. Regulations concerning 
quantities must be interpreted in the light of 
surrounding conditions and attendant circum- 
stances. Thus, a small, statutorily-permissible 
quantity of highly inflammable paint (e.g. the 
cellulose varnishes) can in corresponding circum- 
stances (dipping of small pieces, electric light 
bulbs, cardboard packaging) involve more serious 
risk of fire damage than the burning of a far larger 
quantity of quietly-burning, ordinary spraying 
paint inside a modern, fireproof spraying cubicle. 
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Summary and Recommendations 

Safety and health protection can be increased 
and improved by the following means :— 

a) The use of fireproof materials in the con- 
struction of all buildings and equipment 

b) Mechanized conveying of all workpieces and 
thus a relief from toilsome operations. 

c) Mechanization and automation of all work- 
stages and processes with consequent elimination of 
the human fallibility factor. 

d) The use of open, continuous processing 
units (tunnel stoves, washing tunnels, etc.) instead 
of closed stoves, dipping tanks, etc. 

e) The use of aqueous solutions for surface 
treatments and their automatic application. 

f) The use of paints with the highest possible 
flash point and their handling and processing in 
closed pipelines and apparatus, such as flow coaters. 

As will have been seen from the above, all efforts 
to increase both working safety and economy tend 
in the same direction towards the use of continuous, 
“ production line ’’ equipment. 


COLOUR POLICY 

[he general principles and experience in the 
painting (internal decorating) of industrial buildings 
and installations are not entirely applicable in the 
case of industrial painting establishments. This 
applies particularly in the case of establishments in 
which articles are painted in many different colours, 
which already introduce a colour scheme into the 
paint shop. 

This colour effect, further enhanced by the 
suspension and motion of the multicoloured work 
pieces on the conveyors, can be of quite considerable 
intensity and where it is not a case of pale or light- 
coloured work-pieces, can introduce a disturbing 
note into the shop, especially in conjunction with 
highly-coloured walls and equipment. 

It may therefore be quite generally said that 
without knowledge of the colours and shades to 
be used in the processes, an effective colour scheme 
of internal decoration in the ordinary sense will 
seldom be practical in a paint shop. Besides this, 
the colour scheme of the interior of a paint shop 
should fulfil other, practical functions, in aiding 
manual operations, proper attendance to the 
equipment, supervision, etc., which are of para- 
mount importance. 

The upper parts of the working spaces, such as 
the ceilings and the tops of the walls can be ex- 
cluded from such considerations, since on account 
of their elevation they do not affect either the 
conveyance of the work pieces or the contrasts 
necessary for convenient working and supervision. 
Since these high parts of the shop are also less 
exposed to soiling and contamination by the working 
processes conducted therein, their colour scheme 


earthing bars of a 


can in great measure be determined by considera- 
tions of appearance and the diffusion of light by 
reflection. 

In the lower parts of the shop walls and equip- 
ment, however, practical considerations must pre- 
vail in the choice of colours. This concerns 
particularly the choice of contrasting colours to the 
colours of the conveyor equipment and the work 
pieces being handled. Subdued colour tones are 
suitable for shops where multicoloured goods are 
being produced. For unpainted workpieces in the 
grey tones of the ordinary sheet metals, or articles 
of dull or monochrome colour, a suitable contrasting 
colour is a brighter, light wall paint, since that will 
enable the movemert of the work-pieces along the 
conveyors, thie occupation of the latter 
etc., to be perceived and supervized from a distance, 
since it is a matter of experience that, where 
stationary or moving work pieces are clearly visible 
in front of their background, of walls, machines, 
door and openings, the supervision of the processes 


and the control of production are much facilitated 


degree oi 


It is further to be considered that any processes 
of surface treatment are always accompanied by 
heavy contamination of the surroundings with 
solutions, paint dust, etc., and that, 
consequently, many wall sections, articles of equip- 
ment, installations or parts such as spraying 
cubicles, dipping baths, derusting and lye baths, 
can often not be kept clean by the usual cleansing 
methods. In addition, there are the effects of 
corrosive solutions, high temperatures or long- 


splashes, 
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continued heating and the like, which rapidly act 
deleteriously on coloured and, in particular, light- 
coloured paint coatings. For such surfaces or 
articles, a dark colour tone, which absorbs splashes 
of paint or process solutions, or even a colour tone 
matching these splashes would definitely be suit- 
able. 

This does not apply, however, to all forms of 
contamination and a distinction must be made 
between contaminations such as fresh paint sprays, 
solutions and adherent fumes, and the 
superficially-deposited, dust-like, usually dry and 
easily-removable contaminations. If the latter 
predominate, it might even be advisable to use a 
really light colour tone, so that any dust deposits 
shall be the better visible 


process 


The above indications and distinctions, similarly, 
cannot be applied to every kind of painting in 
stallation. In certain branches of the 

g., in the painting and 
furniture factories, in which colourless or 
light-coloured finishes are contaminations 
seldom cause difficulties in application and the 
colour schemes and contrasts in the working sp 
equipment and the workpieces travelling 
conveyors will remain longer intact and will ena 
a freer choice of colours. On the other hand, 
name but one example, if an installation handling 
goods to be painted red is itself painted in a beige 
colour, the results will only be a very unpleasing 
mixture of colours, or involve the necessity of very 
frequently painting over splashes of contrasting 
red and beige. Consequently, the function of each 
item of equipment and its effect on the general 
colour scheme must be carefully verified ; taking 
into consideration not ontaminations as 
such, but also chemical and mechanical influences 
and stresses, as well as temperatures and lighting 
effects, if the adopted colour schemes are to have 
permanent value. The normal, age-bleaching of 
paintwork must also be taken into account, but is 
not of such serious importance since, apart from 
warning notices, muted colour tones are almost 
always preferred. 

Continuous spraying tunnels for manual paint 
application almost always require the work pieces 
to be visible against a contrasting background. 
Such a contrast between the work and the back- 
ground helps the sprayer to handle his tool properly, 
since, at the same time, the pieces following in 
automatic sequence, are more easily seen or recog- 
nized. 

Obviously, all these considerations and intended 
effects can only attain permanent value if cleaning 
and repainting are properly attended to and done 
when necessary. 

Having regard to the diversity of conditions 
found in paint shops generally, it is clear that the 
most suitable paint (colour and material) for any 


industry, 

varnishing 
many 

used, 


shops 


only ¢ 


particular case will have to be selected according 
to the work being done, the colours to be used, 
the purpose of the whole operation, the possible 
effects of contamination, lyes, acids, temperatures, 
Consequently, no general rules can be laid 
down for colour-selection and painting policy 
apart from the standard colours, prescribed and 
used, for equipment details, piping and the like. 

However, since nowadays hardly any plant will 
paint its shops and equipment grey, some hints on 
colour policy will now follow, which have accumu- 
lated from recent practice and have been found 
useful 


etc. 


Colour Schemes 


Internal Spaces and Walls 

a) Ceiling and upper part of the walls, usually a 
light colour, depending on circumstances (sky- 
lights or window lights), acting to brighten and 
increase the apparent size of the enclosed space and 
increase prominence (light diffusion, reflected light 
on shadowed walls 

b) Lower parts of walls : average light to dark 
wall colours, depending on the siting of the equip- 
ment, its distance from adjacent walls, usual con- 
taminations and the material of the work 
light-coloured dark-coloured steel 


, aS well as the colour shades to be used 


pieces 
Wot yds ‘ 


plates 


Walls 
Up to 2-3 metres around the particular unit (e.g 

a spraying point), darker in contrast, s 

will be met, and 

directly against a wall 


Immed Adjoining Equipment 


> . ] he 
ince splasnes, 


wherever units are set 


dust, etc. 
] 


kgrounds of Con xr Path 


! the insides of tunnel-un 
a) A contrasting colour to the colour of the work- 
to facilitate viewing of the spacing of work 
pieces on the conveyor, rate of advance, etc. 

b) In the bright, multi-coloured work 
pieces, or after painting, a perceptibility lighter or 
darker, neutral, blended colour tone 


Ty > e 
pieces 


case of 


Paint Spraying Stations 

a) The surroundings of the work-pieces (back- 
ground, side-walls a contrasting colour to the 
colour of the unpainted pieces, for the purpose of 
bringing the outlines “ato prominence 

b) Outside of the equipment casings : princi- 
pally blended colours, depending on the colour of the 
paint being used (paint-mist adhesion); since the 
outsides of the casings are not regularly cleansed, 
as are the insides, and can be sprayed with re- 
movable, coloured plastic foil coatings. 
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The Planning and Construction of Industrial 
Paint Shops. 


Continued from page 267 


Other Equipment Subject to Contamination 

a) In the case of adherent contaminations, such 
as paint splashes, drops, fumes : colour not too 
light ; perhaps even the same tint as the solution 
used in the installation (otherwise, frequent over- 
painting necessary, e.g., in the case of paint and 
solution, dipping baths). 

b) When the contaminations are not adherent : 
.g., dry grinding or spraying dusts, etc. : light 
colours, facilitating recognition of the deposits and 
indicating the necessity for cleaning. 


Tunnel Units, such as continuous stoves and tunnel 
washers 
a) Casings of hot and heat-emitting installations : 


a cooler, contrasting colour tone, preferably of 


some heat-resisting and, if possible, heat-insulating 
kind of paint. 

b) Passages and openings: preferably in a 
contrasting colour to the predominant, surface 
colouring of the work-pieces (improves visual 
observation of the passage of the work pieces from 
a distance). 


Projecting Parts 

As customary, painted yellow or yellow banded 
with black: (low conveyor rails, casing edges, 
service ladders, etc.). 


Moving and Possibly Dangerous Parts and Equip- 
ment Units 

As usual, painted red; items or assemblies 
ordinarily only accessible after removing guards or 
casings (fans, pumps, motors, etc.) may well be 
included (easier recognition of all equipment in the 
paint shop, requiring periodical, regular servicing 
and attention). 

In practice, it will not be possible, to make use 
of all these suggestions : depending on the par- 
ticular case, there will be special requirements to 
meet, having priority over other considerations. 


Space Lighting and Colour Effects 

Exaggerated effects should be avoided at all 
costs. 
attractive, subdued colour tones should always be 
preferred to a polychromatic scheme, where high- 
intensity, interior illumination is intended. In this 
sense, the many pipe lines and conduits will also 
only be marked at intervals, with bands according 
to the standard colour code, for air, water, hot 
water, steam, oil, lyes, acids, electric current, etc. 

Lighting conditions (natural daylight, artificial 
illumination, etc.) and the type of lighting fittings 
installed also require special consideration, since 
these, in the same manner as the customary, 


A harmoniously-matched colour scheme of 


bluish-green sunshade painting of shop windows 
and skylights, will greatly influence the appearance 
and effect of the painting scheme used. Eithet 
somewhat cooler or somewhat warmer colours may 
have to be chosen for the whole accommodation 
and equipment. 

Space illumination should, consequently, neither 
tend towards an orange tinge (incandescent bulbs 
nor towards a too cold greenish-blue shade (mer 
cury vapour lamps). For general space illumina- 
tion, white fluorescent lighting will probably be 
the most suitable ; while for the illumination of 
the actual equipment and apparatus, a somewhat 
warmer light could be chosen, increasing the 
sensation of comfort. As a matter of fact, in the 
case of flow production lines, the actual differen- 
tiation of colour tones is not of primary importance, 
since the actual paint shades have in any case to 
be checked before preparing and applying the 
paints. The correct colour tone must therefore 
be apparent, in the first instance, in the conveyor 
line after the paint driers (inspection, acceptance). 

It should be underlined that a correct colour 
scheme improves visual perception and aids dis- 
tinction (work organization), assists servicing and 
maintenance of the equipment, facilities control 
(fire prevention), improves output, increases com- 
fort and reliability, and thus, reduces accidents and 
damage to equipment. 


NEW METHOD FOR SPALLING RESIST- 
ANCE OF PORCELAIN ENAMEL 
.S.T.M. Committee C-22 on Porcelain Enamel 
has completed a method to determine the 

spalling resistance of porcelain enamel on alu- 

minium. This method is based on immersion of 
coated panels in an ammonium chloride solution. 

There has been no authenticated case in which 

specimens have passed this test and then failed in 

service. 

A method to determine the thermal stress and 
‘strain produced by procelain enamel in metal 
substrates is under development. An enamelled 
strip of steel acts like a bimetallic thermostat, and 
a differential transformer is used to measure the 
specimen deflection. In this manner, the stress 
behaviour of various combinations of enamel 
coatings and base metals can be determined. This 
method may also be used to study the differential 
thermal expansion behaviour of dissimilar metals 
bonded together by ceramic adhesives. 

Interlaboratory work is continuing on the method 
of determining the coefficient of expansion of 
porcelain enamel. Also being investigated are 
methods for impact, continuity of coating by high- 
and low-voltage breakdown tests, and the sag 
characteristics of steel during firing of porcelain 
enamel coating. 
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METAL FINISHING CONFERENCE 


Llandudno May 2 to 6, 1961 


A Report of the Annual Conference of the Institute of Meta! Finishing 


(Continued from 


ELECTRODEPOSITION OF 
RUTHENIUM 
by F. H. Reid* and J. C. Blake 


Bie paper represents only a_ preliminary 
appraisal of the possibilities of aqueous 
electrolytes for ruthenium plating. 
starting materials and solution composition has 
been largely empirical and dictated mainly by the 
ready availability of certain basic compounds. 
No intensive development of electrolytes of com- 
pletely different types from those described in the 
rather sparse literature has yet been attempted. 

The cathode efficiency of the electrolytes is 
always low, but not impractically so, and likewise, 
the presence of micro-cracks in some of the deposits 
need not detract from their potential usefulness, 
since a similar tendency in electrodeposited rhodium 
at comparable thicknesses has not hindered the 
extensive use of the latter for many years in a 
variety of critical electrical contact applications, 
in which the suitable selection of undercoating 
deposit is recognized to play an important role. 

The most immediate useful electrolyte for ruth- 
enium plating appears to be the nitrosyl-sulphamate 
solution, which is stable in operation without 


* Development and Research Dept., International Nickel Co. (Mond 
d 
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special precautions such as arise of diaphragm 
cells, and, provided that the ruthenium content is 
maintained at or above 5 gm. per 1., is not trouble- 
some from the viewpoint of evaluation of tetroxide 
at the anode. It seems likely that addition of 
aluminium salts to this solution would contribute 
to a reduction of the incidence of cracking, but 
in the absence of sustained testing the conclusion 
may be regarded as tentative. 

Although the simple sulphamate electrolyte 
gives slightly better performance than the nitrosyl- 
sulphamate solution, its limited life constitutes a 
serious disadvantage. This might well be over- 
come by the use of a diaphragm cell with separate 
anode and cathode compartments. A _ similar 
consideration applies to the sodium tetranitro- 
nitrosyl-ruthenate sulphamic acid electrolyte, which 
apart from the stability factor, appears to be the 
most promising solution of those tested, with 
respect to the very low incidence of cracking of 
deposits. Both electrolytes are currently being 
tested along these lines. 

Electrolytes based on ammonium nitrosyl-pen- 
tachloro-ruthenate appear to offer no advantage 
over the nitrosyl-sulphamate solution, other than 
a possible improvement in reproducibility. 

Ruthenium resembles rhodium in its general 
characteristics. In the applicational field, the 
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place for ruthenium vis-a-vis palladium and 
rhodium remains to be established but, whatever 
specialized uses may develop, the electrodeposited 
metal offers almost immediately a possible economic 
alternative to rhodium in electrical contact appli- 
cations, and in this context preliminary assessment 
of corrosion resistance, wear rate and resistive 
noise levels for ruthenium coatings 0.0001 in. 
thick on brass have indicated that their performance 
does not fall far short of that of rhodium of similar 
thickness. 


DISCUSSION 


Mr. R. R. BENHAM (Johnson Matthey and Co. 
Ltd.) said that the paper filled a gap in the infor- 
mation on the electrodeposition of ruthenium, 
and was commendable for providing details not 


only of the best electrolyte found but also those of 


indifferent performance. 

Cathode efficiency wes stated to be 21 per cent 
at a temperature of 90 C. and there was, presumably 
considerable evolution of hydrogen. Did _ this 
give rise to hydrogen pits in the deposit, such as 
sometimes occurred with rhodium plating? The 
problem of loss of the volatile tetroxide from the 
inode seemed a distinct disadvantage, and must be 

ercome before the bath could be exploited 
commercially. In the paper 2.5 gm. per 1. of Ru 
stated to be the essential minimum, below 
which the tetroxide was not evolved. Was that 
the complete position, or was there some small 
evolution below that concentration. 

It was stated that good deposits of up to 0.0002 
in. were obtainable. While this might be satis- 
factory for many applications it was on the thin 
side for heavy-duty work. Could some informa- 
tion be given on the quality of thicker deposits ? 
Why had the upper limit been set at 0.0002 in. ? 
It was said that Ru, like Rh, was subject to spon- 
taneous cracking at about 0.0001 in. unless additions 
of aluminium or magnesium sulphate were made 
to the electrolyte. Selenium had in the past been 
used for this purpose in Rh baths. Had it been 
tried in Ru solutions ? 


was 


Effect of Undercoat on Cracking 

Reid and others had shown that the incidence 
of cracking was influenced by the undercoat, e.g., 
in the case of Rh it was considerably less on an 
undercoat of silver than on one of nickel and it 
would appear to be true also for Ru. The drop 
in cathode efficiency with Ru was certainly un- 
expected and he could recall only one other similar 
reference (by Parker in an article in “Plating” in 
June, 1958), in connexion with barrel gold plating. 
He had attributed it to the normal decrease in throw- 
ing power with increasing concentration of gold. 

Referring to the preliminary flash with gold or 
a similar substance in order to prevent attacks by 


the electrolyte, had the authors considered striking 
the Ru solution at a higher current density to 
achieve direct deposition on to base metals ? 

In giving information about occlusion of non- 
metallic material in deposition from a solution 
containing aluminium, the authors said that spectro- 
graphic examination, except in the case of the 
latter substance, had been inconclusive. He 
would have thought that if aluminium were present 
in some form it would be detected quite easily 
spectrographically. 

The nitrosyl-free electrolyte appeared more 
promising than the sulphamate solution, apart 
from the of tetroxide. The authors stated 
that the use of a diaphragm cell might be the 
answer to the problem. Had they any further 
information on the point of application of Ru? 
If it could be confirmed that deposits would with- 
stand higher intensity arcing without pitting, it 
would be a valuable property which might find 
application in sparking plugs. 

It seemed that Rh would continue to hold its 
place in high-frequency contact applications because 
of the lower resistivity of 4.3 microhms compared 
with 7.6 for Ru. Ru had a reflectivity of 63 per 
cent compared with 79 per cent for Rh; Ru, 
therefore, might not be acceptable for domestic 
use. The darkening effect was more noticeable, 
of course, on articles with internal reflections 
where the loss of reflected light was more apparent 

On behalf of Mr. Hopkins, he then put the 
following additional questions to the authors 
What is the effect on the deposit, and on the life 
of the bath, of using a divided cell? What is the 
effect of less acid being present? What compounds 
build up in the solution after a Ru turnover of 
250 per cent.? Does the cathode efficiency of 
the bath alter with use? Are there any signs that 
the solution ages with use or on standing? What 
are the effects of the use of addition agents such 
as sodium phosphate or sulphate or the salts of a 
sulphamic acid ? 

Mr. J. M. SPRAGUE (Consulting Electrochemist 
said that the authors had deliberately presented 
their results in terms of a formula for their starting 
material which was not really correct. The more 
complex formula might throw more light on the 
results. Were the two Ru atoms acting with differ- 
ent valencies? If so, could this have any bearing 
on the current deficiency? Was it possible to 
start with a Ru compound in which the Ru content 
operated with a single known valency? It might 
be useful to try to ascertain what ions were con- 
cerned, giving a guide to what one was operating 
with, or might try to operate with. The authors 
had given a tentative explanation for the rather 
surprising decline in efficiency with increased 
metal content. Was it possible that as the metal 
content was increased the complexing iron that 
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was there was increased as with a cyanide solution ? 

Referring to undercoating, he said that when a 
metal was stripped from its substrate it simply 
meant that the stress in the deposit was greater 
than the forces of adhesion, and it was possible 
to decrease the one or increase the other. The 
soft metals gave better adhesion. Would it be 
possible to try something less expensive than gold 
vet a soft metal in which the stress in the deposit 
might ease itself to some extent. Was it possible, 
without embarking upon complications, to consider 
the use of stress relievers ? 

Cathode Efficiency 

Dr. T. P. Hoar (University of Cambridge 
asked why was the cathode efficiency for the 
deposition of a noble metal so extremely llow ? 
From Fig. 2 in the paper it seemed that the cathcde 
efficiency went up sharply with temperature. Ru 
was a noble metal, and the reason must be that tke 
over-voltage was astonishingly high. ‘This fitted 
in with increased cathode efficiency with increased 
temperature in suggesting that the over-voltage 
was much higher than that for hydrogen, and had 
a high temperature co-efficient as it were 

Authors’ Reply 

Mr. F. H. REID, replying, said that Ru, Rh and 
other precious metals were bound to be bracketed 
together in discussion, because they were super- 
ficially similar at least. They had been glad to 
include the results of unsuccessful experiments 
because sometimes the successes only tended to 
be emphasized, and the failures passed over 
They hoped to give anyone else who took up the 
work a sufficient basis on which to proceed. They 
had not found, with Ru plating, hydrogen pitting 
due to low efficiency, such as occurred to some 
extent with Rh. Deposits were normally fairly 
smooth : there might be a little pitting here and 
there but # was not troublesome. 


The point they had been trying to make in regard 
to ruthenium tetroxide was that its evolution was 
verv easy to detect by smell, very low 
concentrations. If one could not smell it 
need not worrv about it 

They had limited the thickness of deposit to 
0.0002 in. for the sake of convenience. This 
was quite sufficient for almost all of the applica- 
tions that could be 


even at 


one 


foreseen 

They had made the point that the effect upon 
cracking of the undercoat was marginal. A highly 
stressed deposit would cause bad cracking on almost 
any undercoat. When they had spoken of cracking 
they had been referring to a kind of borderline 
between two extremes where the effects were 
rather magnified. He would that silver or 
gold would tend to relieve the stress because it 
soft but was a factor about which one 
should not be too forceful. On the question of 
the “‘mysterious’ decrease in efhciency 
with increased Ru content, he had a feeling that 
it was probably deposited through a cathode film 
that in increasing the Ru concentration they were 
thickening the film. This was a very broad view, 
and they would not care to go beyond it at this stage. 


agree 


was this 


cathode 


They had tried a high current density strike to 
overcome the effect of poor adhesion, and the 
had not been promising. There was a 
similar situation with Rh and the nitrosyl groups. 
It seemed a feature of this type of bath that the 
deposit went on perfectly well but after two days 
or so began to fall off 

The spectrographic results had been inconclusive 
because their standards were not sufficiently high 
indeed, none were available. They had not 
intended to imply that there was no significant 
degree of aluminium in the deposit. They would 
try to confirm this. The use of diaphragm cells 
had been referred to. He could only say at this 
stage that though it was an obvious step to take 


results 
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the results had not been very promising. To 
take a simple sulphamate bath as an example, 
with the diaphragm cell they tended to get rather 
blackish deposits on the cathode. This was the 
practical result and work on these lines was con- 
tinuing. He would not like to be definite at this stage. 

Acid concentration did not seem to have a very 
big effect—indeed no measurable effect—on the 
deposits in appearance. As to what compounds 
built up on the solution after use, the chemistry 
of the Ru compound used was very abstruse. 
The formulae quoted in the paper were obtained 
as a result of work carried out at the Battersea 
College of Advanced Technology, and the chemistry 
had been very involved. Mr. Sprague and Dr. 
Hoar had referred to the theoretical aspects. He 
agreed that they should look into the bath measure- 
ments on the lines suggested. This was, however, 
a piece of applicational research. Results would 
always be very hard to interpret because of the 
complications inherent. 

It was difficult to see where Ru would be used. 
He felt it would find its own applications. Mr. 
Benham had said that Rh would be better in high- 
frequency circuits but the conductivity of the 
electrodeposit was not necessarily the same. One 
should not apply the values for wrought metals to 
electrodeposits. There were signs that the ad- 
dition of palladium to the bath might give increased 
cathode efficiency. 

On the question why there was a low cathode 
efficiency with a noble metal the only reference 
he could give was a paper by Lyons in which he 
had referred to the so-called “inner orbital” 
patches which these metals formed so easily. They 
were very strongly complexed. The metals could 
be deposited from aqueous solutions as the stability 
of the metallic state was very high. 

Mr. Sprague had referred to the fact that ex- 
foliation occurred when the forces of stress were 
greater than the adhesion. He did not think 
this was strictly true ; rather that if one got a 
deposit with good adhesion the stress would not 
be large enough to pull it off. Stress was a hori- 
zontal force, and the component of stress pulling 
upwards was very small. Exfoliation was always 
a sign of good adhesion, which could be established 
by various means with which they were familiar. 
Ru was a rather unusual metal. 


ELECTRODEPOSITION IN PLAIN 
BEARING MANUFACTURE 
by P. G. Forrester* 


LECTRODEPOSITION has been used for 
providing bearing linings of numerous different 
metals. Silver and silver-lead are the only electro- 


* Glacier Metal Co. Ltd., Kilmarnock. 


deposited materials which have been used on a 
large scale to provide complete linings. Plating, 
is however, the standard method for providing 
the thin lead-base overlay on copper-lead bearings, 
which are among the principal high-duty bearings 
in current use. 

Main and big-end bearings are produced to 
very close tolerances on wall thickness. A total 
tolerance of about 0.00025 in. is the general rule 
for small bearings up to about 4 in. diameter, 
using the overlay plating process, and of 0.0005 
in. for larger bearings. This accuracy can be 
obtained in one of two ways. The first method 
is to machine the bore of the unplated bearing, 
then to plate to an oversize wall thickness and 
again machine to the required thickness. Alter- 
natively, the second machining operation may be 
omitted, and the required accuracy obtained by 
extremely close control of the plating solution. 

Two different methods of plating are used. 
The first of these uses an anode placed centrally 
in a cylinder formed by two stacks of half-bearings. 
In a solution such as the lead-tin fluoborate solution, 
in which current distribution is determined largely 
by geometry, this method is capable of breat 
accuracy. One disadvantage is that of carrying 
out electrolytic cleaning processes before plating 
on the bore of such a cylinder. 

The alternative method is that of plating through 
a slot. This method uses a _ non-conducting 
rectangular box, one wall of which has a central 
slot along its length and the bearings are placed 
with the bores facing this slot. The simple slot 
tends to favour plating away from the centres or 
crown of the bearing, a tendency which can be 
reduced by means of baffles placed along the slot. 

Both slot and cylinder methods give good results, 
but in both methods the problem arises of finding 
insulating materials for the jigs which can resist 
the necessary cleaning and plating solutions and 
which will stand up to daily use. The author 
suggests some of the newer plastics. 

Certain aluminium alloys provide a suitable 
combination of hardness and strength and by the 
addition of metals such as tin, which form alloys 
with soft phases, good bearing surface properties 
can be obtained. Development of such alloys 
was for some time retarded by the difficulty of 
bonding these alloys to steel and by the relative 
weakness of cast high-tin alloys. 

Aluminium alloys have also been used to a 
limited extent as an interlayer for overlay bearings, 
in place of copper lead. Their performance is 
limited by liability to fatigue, cavitation and wear, 
examples of which the author gives in the paper. 
Probably the only advantage of aluminium as an 
interlayer is that if the overlay fails the interlayer 
will not corrode. 
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Electrodeposition is also widely used as a cor- 
rosion protection for bearings and to assist in 
obtaining a bond in various types of bimetal. 


DISCUSSION 


Dr. D. N. Layton (Ionic Plating Co. Ltd. 
said that a point of particular interest to electro- 
deposits was alloy deposition for bearing materials. 
A number of the alloys with which the author 
would no doubt like to deal, e.g., antimony, had 
high hydrogen over-voltages and this led to compli- 
cations in depositing the metal on its own. He 
felt that the problem of depositing alloys on some 


of these metals would only be solved if, instead of 


the empirical approach used so far, there were 
a more fundamental one involving the investigation 
of the basic electrochemistry of the processes. 
Also of interest was the method used by bearing 
manufacturers to obtain uniform deposition in 
half shells, and the use of slots in a plastic shield 
as the anode. This gave an effective line anode 


down a jig made up by stamping a number of 


semi-circular shells on top of each other. So 
often electrodepositors faced with a bad deposit 
distribution took the current off the high-density 
area and produce a high density over the area in 
which they were especially interested. This was 
only making a bad current-density distribution 
even worse. One should prevent the current 
getting through by using a plastic shield, such as 
the sheet with the slot down the centre. 

The only quantitative data on the subject was 
in the patent literature and one or two of the papers 
by Mohler. He would add that one of Schaefer’s 
American patents contained some quantitative 
data which was not consistent. The deposit 
distribution and thicknesses were not consistent 
with the claimed plating conditions. If the slot 


was made narrower ever.tually a completely uniform 
deposition around the half circle was obtained. 
The slot width had to be about 11 per cent. or 
less of the half shell diameter. But if the ears 
were put on the slot, as shown in Fig. 4C in the 
paper it was possible to open up the slot to between 
25 and 38 per cent. of the shell diameter so reducing 
the losses in deposition. The purpose of the ears 
was to make a wider slot possible. He would 
like to know how “fatigue strength” in Fig. 1 
was defined and calculated. 
Fatigue 

Mr. R. A. F. HAMMOND (Armament Research 
& Dev. Establishment, War Office) said that the 
author had made it clear that one of the mechanisms 
of failure in bearings was that of fatigue. Was it 
a question of straight fatigue or corrosion fatigue ? 
If it was straight fatigue, was there any possibility 
of reducing the risk of this by incorporating some 
addition agent in the bath, one that onal give 
compressive instead of tensile stress in the deposit ? 

A SPEAKER said that from the paper it 
seemed that the fatigue in the top coating had not 
spread to the underlying coating. Were these 
examples of non-propagation of fatigue cracks and 
therefore of little consequence? In Fig. 7 in the 
paper the fatigue crack apparently did not go through 
to the underlay. Was it a case of the fatigue crack 
resulting in the detachment of the coating rather 
than propagating to the basic material to cause 
failure of the part ? 

Author’s Reply 

Mr. P. G. ForRESTER, in reply, apologized for 
not having expressed himself with sufficient clarity 
on the question of fatigue. The phenomena of 
bearing fatigue was fairly well-known but not at 
all well understood. If a bearing was overloaded, 
and too high an alternating compressive stress 
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applied, it cracked. There was much literature 
on the subject but little progress had been made 
towards elucidation in the last twenty years. The 
limit figure for a given material was fairly consistent, 
and if it were exceeded cracks having all the ap- 
pearance of being due to fatigue appeared. They 
occurred after a specific number of reversals and 
followed the usual pattern. They began at the 
surface and ran down until they were fairly close 
to the bond with a stronger material, then along 
this and back to the surface or, alternatively, joined 
another crack in so doing. Ultimately there was 
complete separation of pieces. In view of the 
high oil pressures, 3,000 or 4,000 Ib. per sq. in., 
penetration of cracks could occur, with consequent 
damage to the lining. If it was just an overlay 
lining the effects were not catastrophic because it 
would only wear, but if a whole lining was involved 
this simply disappeared. 

He had not previously heard it suggested that 
one might deliberately insert compressive stress. 
It was interesting, but it might be difficult to 
maintain a compressive stress in a soft material, 
though not impossible. Perhaps some of the 
unresolved difficulties might be due to differences 
* that kind. He added that the method of testing 
adopted had been to build a bearing testing machine 
which applied these alternating stresses, operate 
it for a given number of reversals and observe the 
extent of failure in the bearing. 

He did not think that corrosion fatigue was 
involved. He had looked for this but had not 
been able to observe any difference in effect as 
between different lubricants. Some 
course, inhibited. It did not seem to have any 
effect in the alloys named but did appear on a 
large scale in copper-lead alloys. The lead phase 
was attacked and this weakened the whole structure. 

One should not be concerned to get compositions 
identical to those which proved successful in the 
cast form, but rather think in terms of the properties 
desired. What was required was a material based 
on tin or lead with a hardness of about 25, and 
running down to about 10 at 160 C. Cadmium 
had been used a good deal at one time, but it had 
not been sufficiently superior to tin or lead to justify 
further development. 


EXPERIENCE WITH AN ION- 
EXCHANGE PROCESS FOR THE 
RECOVERY OF WATER POL- 
LUTED IN METAL-FINISHING 
OPERATIONS 
by A. A. Pearson* and G. G. Parker* 
HE authors describe a process, based on ion 
exchange, for dealing with waste water from 


* Morris Motors Ltd., Radiators Branch, Oxford 


were, of 


metal-finishing operations. It provides a_ re- 
circulatory system of water supply with an average 
flow of 7,500 gal. per hour in a 90-hour working 
week. From an input of wastes containing mixed 
metal ions, chloride, sulphate and cyanide, a good- 
quality demineralized water is obtained for re- 
circulation. 

Various factors peculiar to the circumstances 
were considered before the type of plant was 
decided and compared with the limits indicated 
by the local (Oxford) authority. It was eventually 
decided that the plant should consist of two mixed 
bed ion-exchange units, fed through one of a 
pair of sand filters from a sump holding 7,000 
gallons of swill water. The de-ionized water 
should be recirculated to the plating shop at an 
average flow of 8000 gallons per hour, with a head 
of 40 ft., the quality controlled by conductivity 
cell and meter. The plant was designed to cope 
with an effluent having an ionic load equivalent to 
225 p.p.m CaCO, with an acidity of 35 p.p.m HCl. 

The path of the waste water feed to the plant 
was intended to be controlled by a conductivity 
cell placed in an appendix to the main flow, diverting 
the stream according to the ionic load, through 
automatic either to the sump or to the 
strong acid pump. 

The strong acid sump of 10,000 gallons capacity 
would collect regeneration liquors and effluent of 
high ionic load to be dealt with in the conventional 
treatment unit. Here final disposal would be 
effected, after reducing hexavalent chromium with 
sulphur dioxide, neutralization and precipitation 
with lime slurry at controlled pH and clarification 
by settlement in a large circular concrete pit holding 
approximatzly 10,000 gallons. The sludge result- 
ing from the process would be withdrawn from 
the bottom of the tank by hydrostatic head through 
a pipe leading to a sludge sump for subsequent 
removal. 

Provision would also be made for the disposal of 
cyanide-containing solutions by chlorine oxidation 
in alkaline solution. 


v4] . 
Vaives 


The author then gives more precise details of 
the plant installed including details of the regener- 
ation technique. Some of the main problems 
encountered when the plant was first run are also 
given. 

The main problem was the frequency of regener- 
ation which was necessary to a much greater extent 
than was anticipated. The cycle time was oc- 
casionally reduced to as short a period as two 
hours. This resulted in the production of a very 
large volume of regeneration liquor, with which 
the disposal plant could not cope. One regener- 
ation might well give 5,000 gallons in the sump, 
this having a capacity of only 10,000 gallons, and 
for various reasons the disposal plant was not 
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working at full efficiency. This sump could not 
therefore be cleared for further regenerations, so 
the plant had to be shut down at intervals to clear 
the sump. Furthermore, a_ regeneration itself 
took about two hours to complete and at times 
therefore one regeneration was hardly completed 
before another was required. 

Following experimental work the basic change of 
the plant was the addition of two new cation 
exchange towers introduced between the filters 
and the existing beds. The new towers contained 
only Zeo-carb 225 to remove the bulk of the 
cations. It was intended to regenerate these 
beds with approximately 8 per cent H,SO, prepared 
in the tank previously used to recover acid in the 
first scheme. 
the system for anions some of the Zeo-carb 225 
in the mixed beds were replaced with new Deacidite 
FF. The author did not know the figures for 
certain, but approximately 250 cu. ft. of mixed 
resin in the first place two-thirds were Deacidite FF, 
t.e. about 170 cu. ft. and about 85 cu. ft. Zeo-carb 
225. This was done in order to retain the mixed 
bed feature, which is known to produce better 
water than that produced by separate anion and 
cation columns. At the same time 
techniques were altered the being 
generated with 350 gallons of approximately 5 
per cent H,SO, and the FF with 260 Ib. NaOH 
in 400 gallons. No soda or acid being recovered. 
The rinsing techniques were not basically changed, 
except that rinsing was continued until the stream 
was substantially colourless. 


regeneration 
295 


now re- 


The author then gives an estimate of the costs 
involved in running the plant and the alternatives 
to it. 


In order to increase the capacity of 


DISCUSSION 

Mr. W. G. L. MILLER (Ford Motor Co. Ltd. 
said that both demineralization and effluent treat- 
ment had been dealt with in the paper. They 
had the common purpose of removal of constituents 
deleterious to the next use of the water, and con- 
tributed to the better use of the country’s dwindling 
water supplies. For far too long industry had 
squandered these, and had endangered natural 
underground supplies by increasing withdrawals 
without regard to replenishment 

The ion-exchange treatment required made a 
tangible contribution to the solution of the problem, 
and one could only hope that the added inducement 
of cost reduction in certain circumstances would 
cause others to adopt similar systems. He felt 
bound to express some envy of the authors in 
having a local authority which permitted discharges 
containing 5 parts per million of copper and 
cyanide, and 7 parts per million of chromium 
Perhaps, too, they were a little ungenerous in 
describing the permitted 1000 per cent. increase 
in impurity as a “slight” relaxation of requirements 

Demineralization, by permitting the re-use of 
water after purification, could reduce the water 
demand by as much as 90 per cent but did not in 
any way reduce the total quantity of toxic materials 
in the combined discharges from the plating shop, 
and this perhaps might be emphasized more 
strongly. The resultant lower volume of total 
discharge mainly required a correspondingly more 
efficient effluent treatment, planned to meet local 
requirements of the order of | p.p.m. in respect of 
other toxic metals. In view of the teething 
troubles experienced with effluent, emphasis should 
be placed on the need for a sufficiently large plant 
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to handle it all. Their own plant had had trouble 
attributed, for example, to addition agents in the 
bright copper. The addition of carbon to filtration 
had cured the problem. 

Was the need for caustic discharge, to raise the 
pH of the demineralized water, specifically con- 
nected with chromium plating troubles and what 
were the ill effects produced? Was the effluent 
plant consultant-designed, or was it supplied as a 
complete proprietary unit ? 

Mr. E. A. OLLarD (Atlas Plating Works Ltd. 
said effluent treatment was essentially a_ local 
matter. The plant with which he was concerned 
was in London where conditions were different 
from almost anywhere else, and certainly those 
described in the paper. The factory’s effluent was 
only a very small proportion of the total London 
sewage. It had to travel quite a long way to 
reach the sewage-disposal plant and by the time 
it arrived many things were not important. How- 
ever, the L.C.C. was very concerned that poisonous 
or irritant gases should not be released in the sewer 
and it was possible that one organization could 
put down cyanide, and another acid, producing 
a gas which could have fatal results for anyone 

king down the sewer. 

An appreciable percentage of cyanide was, 
however, permitted, and the specifications that the 
L.C.C. would accept were published in the annual 
report of the scientific advisor to the council’s 
Public Health Department (No. 4102). 

In their own case cyanide had been the principal 
trouble. Their plant had been designed by an 
outside body but there was no intention of trying 
to reclaim the water in the factory as this would 
have been too expensive and would probably have 
involved a larger plant. 

It was necessary to segregate the various swills 
from the processes. This was quite a problem in 
a building which was already loaded to capacity. 
It had been achieved by putting in a double layer 
drain. 
cyanide was the presence of nickel. The nickel 
became apparent in the test applied by the authori- 
ties and was extremely difficult to break down. 
Also cyanic chloride, though it did not show up, 
upset people working in the sewers. 

Mr. S. A. BENN (The Permutit Co. Ltd.) said 
that his company had installed the plant referred 
to in the paper, the first of its kind. Its object was 


to recover some 7,500 gallons of water an hour of 


swill continuously, as this constituted an acute em- 
barrassment to the sewage authorities by reason 
of the volume. 

In the initial installation they had been horrified 
to see that the plating shop was extremely old- 
fashioned. This necessitated removing foreign 
matter ahead of the ion exchanger. It was decided 
that they would, as was necessary, separate the 


One of the difficulties in disposing of 


cyanides. They had taken the whole swill and 
passed it to an ion filter plant for complete deminer- 
alization on a re-cycle basis. The ion-exchange 
plant had to be regenerated from time to ume. 
The concentrated reject from that plant went 
to a neutralizing plant and was continually neutral- 
ized in the conventional way. The same plant 
was used to neutralize bulk discharges at weekends. 

During the initial operation of the plant certain 
difficulties were faced. They had been getting 
down the drain strong acid shots which should 
not have happened, and this was eventually over- 
come. Another problem was the fact that at one 
time they were treating a water supply which was 
not the Oxford town supply but one highly organi- 
cally polluted. There had also been trouble with 
the precipitation of metals on the anion resin 
mixed bed units. To overcome this installation 
was effected, free of cost to the client, of two cation 
units which acted as scavengers. 

Mr. Benn said that the figures given for amortiza- 
tion of the plant were not realistic. He submitted 
that the figure of 9 3 per 1000 gallons for the cost 
of the recirculating and disposal plants should 
more properly be 76; and the figure of 3 6} for 
a possible conventional disposal-only scheme 
should be about 7 -. Instead of 5 5} for deionized 
water, itself a very conservative figure, one then 
had the figure of about 3 -, representing the cost 
of getting deionized water on a full recovery basis 
and making the industry more or less independent 
of external water supplies. 


Difficulties with Shut-downs 


Dr. V. E. Gripe (The Permutit Co. Ltd.), 
referring to the difficulties associated with shut- 
downs, which had been mentioned in the paper, 
said that the shut-down period, though obviously 
an embarrassment was not very extensive. During 
it the chemists concerned had had to undertake 
tasks of some magnitude, bearing in mind that this 
was the first plant in the country—perhaps in 
Europe—which was treating plating swill water 
by an ion-exchange process. They had had very 
short “runs” and even when they had eliminated 
the strong solutions being dumped for treatment 
they had found that the resins did not work 
From tests on site and in the laboratories in London 
they had come to the conclusion that the exchange 
materials had been poisoned. This led to an 
examination of the content of the resins and con- 
siderable quantities of complexed cyanides and 
other organic materials had been found which 
were not readily removed by the regeneration 
technique. 

After a further passage of time and a considerable 
amount of investigation, a chemical process had 
been worked out for reactivating the resins, re- 
moving the complexed cyanides, the additives of 
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nickel etc., so that the original exchange capacity 
could be restored. This they had been able to 
achieve on the planned scale and the plant had 
gone into operation during the summer of 1958. 
He understood that it was still working with the 
original charge of resins, which had subsequently 
been depoisoned. For this purpose they had not 
used the standard anion exchange material but had 
drawn a rather unusual material from their pro- 
duction—with a somewhat different 
cross-linking so that it could better resist the 
poisoning characteristics. Subsequently they had 
gone further in this field and the results obtained 
with the plant had been well substantiated in other 
large establishments. 

Mr. J. CHADWICK (Joseph Lucas Ltd.), referring 
to the statement that recirculated water with a 
conductivity as low as 1 x 10 * mhos had been 
obtained, asked whether this purity had been 
maintained in practice over long periods? Could 
details be given of the various rinse waters before 
purification and how much water was added to 
compensate for losses in recirculation ? 


Contamination by Heavy Metals 

Mr. G. GRIFFITHS (Triumph Engineering Co 
Ltd.) asked whether the contamination by heavy 
metals had not been expected. Would the authors 
indicate which anions and cations were expected 
to be removed on a mixed resin bed of the kind 
described? It appeared that the original scheme 
for separating the weakly contaminated wash 
waters from any occasional heavily loaded liquors 
by conductivity cell and valves had now been 
abandoned. Did this mean that all the effluent 
now passed through the ion-exchange resins, or 
had some other method of protecting the resins 
from exposure to this occasional heavy contamin- 
ation been introduced ? 

He was not sure which parts of the scheme were 
operated on a batch process and which were 
continuously flowing and he would like clarification 
on this. 

Dr. D. N. Layton (Ionic Plating Co. Ltd.), 
felt that the type of plant under discussion would 
come into greater use during the next few years 
in plating shops. The paper brought home the 
cost of dealing with effluents in this way. However 
much one might argue about amortization the 
fact remained that it was a fairly expensive business. 

Surely the first thing to do about effluent was 
to reduce it as much as possible in both volume 
and degree of contamination by the use of common- 
sense, contraflow principles etc. People might 
think that it was difficult to work out the mathe- 
matics but it was not, provided one did not deal 
with differential equations to calculate build-up 
of contamination with time. 


amount of 


If one took steady-state conditions, assuming 
that the plant was running at full production and 
had been for a sufficient number of months, it 
was possible to study the concentration under 
average operation, and it was only necessary to 
set up a series of linear simultaneous equations 
such as were quite easily solved. 


Author’s Reply 


Mr. G. G. PARKER (Morris Motors Radiators 
Branch), replying, said that the need for caustic 
soda dosing had been partly brought about by the 
thought that there might be staining, but mainly 
because they had expected corrosion from brass 
taps etc. In point of fact, when the caustic soda 
had broken down this had proved to be no trouble 
The plant had been consultant designed. 


He felt that Mr. Benn had given a somewhat 
coloured account of the happenings in the plant 
However, it was somewhat unfair to say that the 
plating shop was extremely old fashioned. The 
reference to strong acid being discharged frequently 
and causing trouble prompted him to say that it 
was really partly due to the conductivity cell in 
the effluent being much too sensitive. While 
there was acid coming down at certain times it 
was not so strong as would seem from the reaction 
of the cell. Only a very small part of the effluent 
was in the category said to be highly contaminated 
with organic material. There was an artificial 
pool from which water was drawn for certain 
purposes, but it was used in only a very small 
part of the plating shop and he did not think that 
it constitured a great problem 

So far as the figures on the cost of the plant were 
concerned, he thought these were reasonable, as 
were those for amortization. It was obviously a 
fairly expensive undertaking. There were no 
figures on the conductivity of the recirculated swill 
water at the moment yet it was certainly better 
than ordinary distilled water. Some 250 gallons 
of water an hour were added to compensate for 
losses in recirculation and the contamination by 
heavy metals of the anion resin was confirmed as 
being nickel ion. 

The treatment of the ordinary swill water was 
clearly a continuous process, but some batch 
treatment was carried out, perhaps once a fortnight. 
This had been reasonably satisfactory. Strong 
acid solutions, soda rinses etc., were also treated 
in this way. A conductivity cell placed in an 
appendix to the main flow to control influent waste 
water had proved very inefficient and this was 
unfortunate as it was in a key position and would 
have relieved part of the problem if operating 
satisfactorily. With the greatest of care nickel 
solutions occasionally leaked, producing quite 
high loads, which were not always detected in time. 
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Some Extracts from the 


ROGRESS on more than 


sixty 
improve the quality, durability, reliability and 


innual Report, 1960 


major researches designed to 


performance ot 


non-ferrous metals and their alloys was reported by the British Non- 


Ferrous Metals Research Association at its forty-first annual 


meeting. 


Iwo trends are notable in the annual report 


general 


First, side by side 


with its fundamental research, more attention is being given to develop- 
ment work and short-term specific researches with a view to passing 


on results as quickly as possible to industry. 


Second, there is in- 


creasing activity among the primary producers to promote international 
research into further applications for non-ferrous metals and their 
alloys ; the trend to international co-operation in research on copper, 
cobalt and zinc has led to the placing of contracts with the B.N.F 


Protective Coatings 

Hot-dipped galvanized coatings 

been studied on steel tanks 
requiring protection in hot-water 
systems, and on structural steel for 
exposure to the atmosphere. Pilot- 
tanks galvanized in zinc-alu- 
minium baths have remained unpitted 
for well over a year both in an 
aggressive natural water and in Lon- 
jon water from which organic mat- 
erial encouraging the formation of a 
protective scale has been removed ; 
conventionally galvanized steel pitted 
rapidly in both tests. Even a nodu- 
lar scale, given sufficient time, would 
eventually form a protective blanket 
waters, and the additional! 
margin of safety provided by the 
improved coating would probably 
be sufficient to protect the compara- 
tuvely small proportion of tanks 
which fail prematurely. However, 
more work is required to find a 
method of consistently applying such 
coatings without blemish to large 
areas of steel. 

Coatings in exce 3 oz. per sq 
ft., required for protection of struc 
tural steel excosed to certain at- 
mospheres, may be applied by raising 
the galvanizing temperature or by 
using certain alloy steels for the work, 
but there are objections in practice 
to both methods. Work during the 
past year has confirmed that such 
coatings may be produced on mild 
steel by prior surface treatment. 
Research on both aspects of galvaniz- 
ing has been hindered by lack of 
knowledge about the basic factors 
controlling the growth of alloy layers, 
and a new research to remedy this 
was started late in 1960. 


scale 
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Investigations have also been made 
of coatings for the protection of 
aluminium alloys, applied by anodiz- 
ing or spraying. Information on an 
abrasion test suitable for quality 
control of anodized coatings 
released to members this vear 
in other work the validity of 
accelerated corrosion T 
dized aluminium 13 teing exam 
Sprayed coatings on aluminium alloys 
have continued to provide protection 
against corrosion under a wide range 
of conditions, and the most recent 
have confirmed ell ilue 
the protection of hig! 
against stress-corrosion uncer stresses 


in the shcrt transverse direction 


was 


and 


tests 


tests 
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Electroplating 

[he maior effort in the electroplat- 
ing researches has again been devoted 
to improving the durability of 
mivum plating. A co-operative in- 
vestigation with members, in which 
the validity of several accelerated 
corrosion tests has been checked 
comparison with the effects of 
spheric exrosure in duplicate articles, 
is now nearing completion. Infor- 
mation on such t i irly 
desirable, as they are used only 
for quality control and inspection 
but also as checks in the development 
of improved coating systems. Other 
work has confirmed that there is a 
progressive improvement in cor- 
rosion-resistance with increasing 
thickness of chromium to 0.05 thou 
or more, and has shown that there ts 
little difference in corrosion-resistance 
between the coatings deposited from 
the several types of bath in which 
thicker chromium can be plated free 


chro- 


atmo- 
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from cracks. Variability in the per- 
formance of thick chromium deposits 
in some of these tests and elsewhere 
associated with variations 
in the undercoats or basis metal, led 
to a new investigation of the factors 
causing porosity in chromium plating 
Preliminary work has shown that 
quick electrographic test, which 
claimed to detect porosity prese 
immediately after plating, is not 
satisfactory, and in present experi- 
ments the results are being checked 
by accelerated corrosion tests either 
in the laboratory or in the atmosphere 
at Euston Street 

Duplex nickel deposits under con- 
ventional or thick chromium have 
also been studied. There have been 
major differences between the results 
obtained by various workers on duplex 
nickel coatings. It may be that the 
performance of coatings of this type 
varies either with the nature of the 
environment or the composition of 
the individual nickel layers—tactors 
which have still to be investigated. 

rhe incorporation in nickel deposits 
of organic additives to the bath is the 
subject of a fundamental research 
making use of radioactive-labelled 
compounds. This has now provided 
some understanding of the influence 
f variations in plating conditions on 
le Incorporation of such organic 
matter, on the formation of adsorbed 
films on metallic surfaces (which may 
iffect the properties of subsequent 
Ceposits) and on the decomposition 
of organic additives which leads to 
the build-up of harmful products in 
the -ath 


possibly 


Finishing Companies 


Merge Interesis 
CRUICKSHANK Ltd 


amden Street, Birmingham 


R 


industrial chemical manufacturers 


of chemicals and plant used 
electro-plating and 
inishing industries, has now 
the Forestal Group of Companies 
of The Adelphi, John Adam Street, 
London, W.C.2. It is intended that 
the considerable technical resources 
of Forestal shall be applied to ex- 
tending the range of products and the 
level of technical service provided 
by R. Cruickshank Ltd 
Mr. A. J. L. Nash will continue as 
méenaging director and the name of 
the company will remain unchanged 


suppliers 
in the 


ION 
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NEW CLUB OPENS ITS 


DOORS 


HE “YZ” Club—the only one 

of its kind in this country—has 
just enrolled its first two members. 
The formation of the Club by the 
Royal Society for the Prevention of 
Accidents was first announced in 
October 1960. Its object is to 
encourage employees to take a greater 
personal interest in the prevention of 
industrial accidents, and membership 
is restricted to industrial workers 
who, by wearing a safety helmet or 
hard hat while at work, have saved 
themselves from serious head injury 
from falling materials. 

In 1959, the last year for which 
detailed figures are available, 14,547 
industrial workers were injured as a 
result of being struck by falling 
objects, and 72 of them died. Not all 
of those 14,547 people received head 
injuries ; there were, in fact, 9,029 
accidents resulting in injuries to the 
head. 

The growth of the Club will be 
watched with interest, since it will 
serve to indicate the rate of progress 
in the campaign to encourage the 
more extensive use of hard hats 
Many firms in a wide variety of 
industries are already setting a good 
example, but industrial head injuries 
will only be reduced when ai/ em- 
ployees who are likely to be exposed 
to the msk of falling materials have 
been provided with head protection 
and wear it. 

Full details concerning member- 
ship of the Club may be obtained 
from the Industrial Safety Division 
RoSPA, 75 Victoria Street, London, 
S.W.1. 

Recruitment and Education for 
the Ceramic Industries 
CONFERENCE on 
problems of recruitment and 

training for the ceramic industri¢s 

was held recently at the College of 

Ceramics, North Staffordshire College 

of Technology, which was attended 

by about 70 delegates representing 
all the major sections of the industry. 

In summarizing the discussion, 
the Chairman, Mr. G. N. Hodson, 
M.B.E., J.P. (President of the In- 
stitute of Ceramics, past-president 
of the British Ceramic Society and 
chairman of the British Ceramic 
Council), said that the College was 
willing to provide a course leading 
to a Diploma in Technology if there 
was sufficient support. To test the 
feelings of the meeting he would move 
the following resolution: “ This 


the 


Conference recommends that appli- | 


cation be made for approval of a 
course leading to a Dip.Tech.’ 
and this resolution was 
without dissent. 


- 


carried | 
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PAINT MANUFACTURERS OPEN 
INDUSTRIAL FINISHES 
DEMONSTRATION CENTRE 


ENSON and Nicholson Ltd., 

have recently made considerable 
extensions to the Industrial Finishes 
Demonstration Centre in their 
factory at Stratford, London, E.15, 
and it is now possibly one of the 
best-equipped centres of this kind 
in the country. 

Included in the new equipment 
is an electrostatic plant of the 
kind used in many factories today. 
At the Centre, finishes are applied 
and tested on the customer’s own 
articles, in conditions approxi- 
mating to those on the actual 
production line. The correct me- 
thods of application of the finishing 
materials can be demonstrated to 
the customer’s staff who have to 
do the job. This is important 
because the finishing of industrial 
products has become very complex, 
as not only the finishes them- 
selves, but the application pro- 
cesses, have to be “tailor-made” 
to suit individual requirements. 

In addition to testing the appli- 
cation of finishes, the facilities of 
the Centre allow for the rapid 
production of samples of finishes 
on actual articles, for submission 
to prospective customers. 

Manufacturers are cordially in- 
vited to visit the Centre or to 
submit any problems regarding 
finishing. Advice will be given free, 
without obligation. 


above) Panels passing through curtain 


coating machine 


below) Gas-fired radiant heat oven ; 

indirect gas-fired box oven; portable 

compressor ; hot spray plant; electro- 

static hand gun ; a finished panel being 

inspected after being sprayed and stoved 
in a radiant heat oven 
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TECHNICAL and The following appointments are 


announced by W. Canning and Co. 

Ltd.: Mr. F. H. Ewens, F.C.A., has 

relinquished his joint managing direc- 
INDUSTRIAL APPOINTMENTS torship but will continue to be 

chairman of the board; Mr. W. H. 
Griffin, J.P. becomes sole managing 
director and deputy chairman; Mr. 
L. G. Mummery, F.C.A. has re- 
linquished the office of secretary 
of the company and becomes assistant 
managing director; Mr. E. L. Masek 
is now. director responsible for 
London, Sheffield and Glasgow 
branches; Mr. B. Tromans, F.R.I.( 


Mr. A. E. C. Hatton has been Mr. Norman Readman, managing 
appointed Export sales manager of director of the Consolidated Pneu- 
Laporte Chemicals Ltd. matic Tool Co. Ltd., of 323 Dawes 

Before joining the Laporte Group Road, London, S.W.6, has _ been 
last year Mr. Hatton spent 14 years elected President of the Chicago 
in the South African chemical in- Pneumatic Tool Company, New 
Th , , Yr 45 ly > , . ve) b , y Fey 
dustry, first with African Explosive York, to succeed Mr. Guy J. Coffey is director respcnsible for the manu 
and Chemical Industries Ltd., and M w he ' ; facture and control of chemicals, 
later in charze of the Johannesburg Mr. Coffey becomes chairman of \ 4 ee : 
office of Alfred Pearson and Co. e board in succession to Mr. H. 49FaSiVes — polishing momnnggpeng. 
Bev ) Led. Arnold Jackson who has retired. and for the a centre and 

Mr. L. D. Smith has been ap- although remaining a director and me gg 5 gegen D. Paddon- 
nointed Exoort sales office manazer. Chairman of the Executive Commit- SU, ™.0.m. 1s now a director in 
Mr Smit: ha; been active in the tee na OM i M sawn ACLS. 

sy sg ‘ar pac : retired; Mr tevens, A.( ; 
Junior Chamber of Commerce move- Mr. Readman, who leaves fot gg sc appointed se raced of the 
meat, boca nationally and inter- New York in September, joined company 
nationally, and has been nominated (Consolidated Pneumatic in 1943 and 
National Secretary for Great Britain was appointed a director in 1947 
for the coming year He became managing director six 


> 7 years later and has been responsible NEW COMPANIES 
Sir Edward Playfair, K.C.B., has for the development of the company 
been appointed chairman of Inter- throughout the Western Hemisphere Ltd understood, also ‘* Private 


national Computers and Tabu- with extensive interests in India, ‘/#¥/es= Capitol, Names Directors 
tors Ltd., when he is released Australia, South Africa and Germany 


th 
tn 


post of Permanent Secretary He was appointed a director of Chic- Lamabar, 15 Avenue Parad 


1 1 


Ministry of Defence ago Pneumatic last year rington. May 8. £100 To carry 


on business of manufacturers of and 
dealers in abrasive and _ polishing 
media, etc Robt. Sutcliffe 
LONG SERVICE PERSONNEL VISIT BASLE Marine and Industrial Corrosion 
Control, 11 Percy Park Road, Tyne 
TH" illustration shows a party of 30 Geigy long-service employees leaving by mouth, Northumberland May 9 
air in June to spend a long weekend as guests of the management of the £100. Joseph K. Jackson, Cl 
parent company in Basle M. Danissen 
Many employees besides those in this group have completed 25 years’ service B.B. Electroplating Co. (Camber- 
Geigy : these are some who happen not to have visited Basle in the regular well), 118 120 Ormside Street, S.I 
course of business 15. May 10. £6,000. Walter | 
Kirsch, Charles L. Garrod. 
A.B.G. (Electrodepositors), 2-4 
Dingwall Avenue, Croydon. May 11 
£1,000. John M. Benfield 
Bilston Enamel Co., 24 Mount 
Pleasant, Bilston, Staffs May 12 
£100. Albert Biddulph, Mrs. W. M 
Biddulph 
Fisher and Abel, 69 River Road, 
Barking, Essex. May 15. £100. To 
carry on business of welders, metal 
finishers, etc. Thomas M. Fisher, 
Roy F. Abel, Emily Fisher, Mrs 
Doria E. Abel 
M.S. (Electro-Plating), 713 Im- 
perial House, Kingsway, W.C.2 
june 2. £100. Montague Smith, 
Harry Portugal 
C. T. Digby and Sons, Nicol Road, 
Chalfont St. Peter, Bucks. June 5 
£100. To undertake welding and 
metal fabrications, metal machinery, 
metal and paint spraying, etc. Charles 
T. Digby, Kathleen P. E. Digby 


iasina 


with 


From the Register compiled by Jordan & § 


16 Chancerv L ane, Londor WwW C2 
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FIRST DEMONSTRATION OF NEW POWDER PISTOL 


pei at representatives from 
twenty-three North Eastern com- 
panies recently watched a demon- 
stration of the new Berk 61 metal 
spraying pistol at the Middlesbrough 
works of Dorman Long (Bridge and 
Engineering) Co. Ltd. The demon- 
stration was organized by the Coating 
Division of F. W. Berk and Co. Ltd., 
who have developed the Model 61 
pistol to meet the needs of con- 
tractors who require fast spraying 
equipment 

The Berk 61 pistol will deposit 
zinc powder with a deposition effici- 
ency as high as that obtained with a 
35 p.p.h. pistol, with the same gas 
and air consumption, but at a rate 
f 110 Ib. per hour This is ap- 
proximately equivalent to the de- 
position ‘of 0.004-in. coating over 
650 sq. ft. per hour. This per- 
formance is achieved by means of 
the patented nozzle, which projects 
powder, gas and air through alternat« 
and concentric jets ‘his nozzle, 
which can be cheaply and easily 
replaced, is the only part of the 
pistol which can require maintenance to the Model 61, the Berk 58 wire 
As the pistol is intended for large gun, and Berk grit-blasting units 
scale spraying, ingly iew development the “Shir 
ight, well balanced and easy t l rrit-blasting machine, whic 
handle hé been designed ( lowering 

Other equipment shown at th hrough sma i nanholes 
demonstration included the Berk where the intern of tanks 
Model 50 pistol, used as a pacemaker t 


it is correspond n 
} 


SPECIAL-PURPOSE PLANT FOR DIP COATING 


HE semi-automatic plant illustrated was specially developed by Lionel Hook 
b 3 and Sons Ltd., for applying a decorative and functional plastic finish to a 
range of hooks by the new “ fluidised "" powder technique. The plant, now 
nstalled at the Birmingham works of Guest, Keen and Nettlefold (Midlands) 
Ltd., is the forerunner of a general purpose unit now being developed by Lionel 
Hook for a variety of similar work with thermoplastic powders. 


The Berk 61 powder pistol being demonstated 


After a lunches na l Highfield 
Hotel, Middlesbrough, a lively dis- 
cussion under the chairmanship of 
Mr. F. A. Rivett, a director of F. W 
Berk and chairman of the Coating 
Division, ranged widely over the 

der and wire 


VITREOUS ENAMELLERS JOIN 
PROMOTION COUNCIL 
HE Vitreous Enamellers’ Associ 


ation, for 25 years the industry 

trade association, has joined forces 
with the Vitreous Enamel Develop 
ment Council, the industry’s pro- 
motional body Its members, in 
the Association’s new role, will form 
a Jobbing, Signs and General Division 
of the Council 

This brings the number of the 
7E.D.C.’s Divisions up to _ five, 
the others being Architectural, Hol- 
low-ware, Aluminium, and Frit and 
Raw Materials, and its membership 
to over 60 companies 

In order to make possible the 
fusion of the two organizations, the 
V.E.D.C. altered its constitution to 
admit corporate bodies as members 

The Jobbing, Signs and General 
Division will shortly set about plan- 
ning a promotional programme. Its 
secretary is Mr. C. Hardeman Smith, 
secretary of the V.E.A., 96 Hagley 
Road, Edgbaston, Birmingham, 16 
Correspondence on promotional mat- 
ters should be addressed to Com- 
mander Geoffrey Clarke, general 
manager of the V.E.D.C., 28, Wel- 
beck Street, London, W.1 
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Trade and 


Technical Publications 


Two technical leaflets have been 
received from Robinson Brothers 
Ltd., Ryders Green, West Bromwich, 
dealing with tribenzylamine and 
ethylene thiourea. 

Tribenzylamine is water-insoluble, 
with a hydrochloride which is almost 
water-insoluble, and should be of 
interest as an amine catalyst in 
organic synthesis, in the _ liquid 
liquid method of separation of metals, 
as an iron pickling inhibitor and 
as a constituent of copper-on-iron 
plating. 

Ethylene thiourea is an accelerator 
for neoprene, and is also of interest 
as an anti-corrosion agent for ferrous 
metals against acids and non-ferrous 
metals against alkaline detergents. 

* * * 


The second edition of the English 
Lea Manual, published by The Lea 
Manufacturing Co. of England Ltd., 
I Box 1, Buxton, is now available 
and can be obtained from the above 
address on request from the trade 
or from technical students. The 
products referred to in the manual 
emphasize the trend towards auto- 
mation in the metal finishing industry 
and the range of Liquabrades and 
Learoks now being made in this 
country has been considerably aug- 
mented. 

Other products now available in 
the U.K. are Plasti-Brade, Plasti- 
Glue, Gripmaster, Lubar and Liqua- 
lube. Full details of these and other 
products, with information on typical 
installations using the Lea method 
are included. 


* * * 


A comprehensive well-illustrated 
brochure describing their various 
types of automatic electroplating 
plant has been published by W. 
Canning and Co. Ltd., Birmingham, 
18. The range of Canning plants, 
it is pointed out, is not limited to the 
very large user, and it is suggested 
that any firm operating three or more 
6 ft. x 3 ft. nickel vats to full capacity 
might well find an automatic plant 
to be an economic proposition. 

Also published by the company 
is a supplement to the “ Canning 
Handbook on Electroplating * which 
gives details of recent developments 
and modifications in processes and 
techniques. This supplement is 
available free of charge, to those who 
have the 19th Edition of the Canning 
Handbook, and copies are being sent 
direct to all known users. 
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In connection with the reference in 
the supplement to duplex nickel 
plating it should be mentioned that 
the information given in News 
Sheet 15A, supersedes that appearing 
on pages 641 and 642. 

As the 19th Edition of the Hand- 
book has met with unprecedented 
demand both at home and overseas 
and the initial printing is now ex- 
hausted, the company have reprinted 
the Handbook incorporating the 
supplement and including footnotes 
in the reprint section indicating where 
supplementary information is given. 

The introductory matter of the 
Handbook has also been re-arranged 
to include a list of previous editions 
dating back to the original publication 
in 1889, 

The price of the Handbook remains 
at 30s. post paid. 


* * * 


A leaflet from Byron Botterill and 
Co. Ltd., Rockingham Street, Shef- 
field, 1, refers to the Gutex rubber- 
bonded polishing and contact wheel 
which is now available in the United 
Kingdom and Eire ; the company 
are distributors for this area. The 
wheel is made in Sweden, and is 
claimed to have long life, controlled 
flexibility, longer head retention, oil 
resistance, etc. and is recommended 
for use with the Lea products such 
as Plasti-Brade, Gripmaster, etc. 

* * * 

Industrial maintenance coatings are 
the subject of a new booklet published 
by Camrex Paints Ltd., Hudson 
Road, Sunderland, and available to 
those interested on request. Full 
details are given of surface prepara- 
tion, process, special process, wood 
primers, undercoats, finishing coats 
and special coatings, 7.e., those based 
on synthetic resins. The company 
also offer the services of their technical 
advisory department and a colour 
advisory service. 

* * * 

The Cambridge Instrument Com- 
panys list 143 1 describes their record- 
ing counters which record the frequen- 
cy, clock time, and duration of indust- 
rial processes or machine operations. 
The circular charts on which this 
information is traced also indicate, 
by default, periods when the machine 
or process is shut off. Cambridge 
recording counters are used in 
industrial processes as varied as 
mining and baking, with all kinds of 
plant from furnaces to refrigerators 


july, 1961 


and in conjunction with all types of 
machinery from pumps to lathes. 

A very wide range is manufactured 
to allow the best possible choice for 
any one application. Single- or multi- 
pen recorders operated by either 
mains or battery are available and 
combined counters and temperature 
or pressure recorders can be supplied. 
List 143/1 can be obtained from the 
company at 13 Grosvenor Place, 
London, S.W.1. 


* 


From The Meaker Co., a sub- 
sidiary of Sel-Rex Corporation, Nut- 
ley 10, New Jersey, U.S.A. a com- 
prehensive illustrated booklet 
cribes their automatic and semi- 
automatic electroplating and metal 
finishing machines. Following an 
opening chapter entitled ‘* Designing 
for Automation,” information is given 
on the company’s * Straight-A-Way ” 
return-type full automatic, return- 
type “ Uniline’”’ and “ Little Giant 
Utility” electroplating machines 
Barrel plating machines are also 
dealt with. The booklet continues 
with details of anodizing equipment, 
scrubbing machines for strip, pickling 
equipment, galvanizing installations 
for steel strip and wire, and electro- 
lytic cleaning lines for strip 


des- 


* * * 


A revised, simplified edition of the 
long-established  B.S.443, ‘* Gal- 
vanized coatings on wire,” which 
lays down requirements and tests 
for weight, uniformity and adhesion 
of zinc coating has just been pub- 
lished. 

The size range for galvanized wire 
has been extended: the maximum 
diameter is now 0.400 in. and the 
minimum, 0.009 in. 

The volumetric method is intro- 
duced as an alternative to the gravi- 
metric method for determining the 
weight of zinc coating where the 
nominal method for determining 
nominal diameter of the coated wire 
is not more than 0.195 in. This 
method is quicker than the gravi- 
metric but the latter is to be used as 
the referee method in case of dispute 

The copper sulphate (Preece) dip 
method for determining the uni- 
formity of coating is still given but 
the standard no longer requires the 
wire to be bent round a mandrel 
before the dip test. 


Useful formulae are 
11 pages of appendices. 

Copies of the standard may be 
obtained from the British Standards 
Institution, Sales Branch, 2 Park 
Street, London, W.1., price 6s. Od 
(Postage will be charged extra to 
non-subscribers). 


included in 
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Latest Developments 
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PLANT. 


PROCESSES 


AND 


EQUIPMENT 





Infra-red Curing of Synthetic Adhesives 

SE of synthetic adhesive applied metal-to- 

metal, now being employed in place of rivets 
in the manufacture of artificial limbs, has been 
made economically possible by a special infra-red 
curing oven supplied by George Vokes (Infra 
Red) Ltd., High Road, New Southgate, London, 
wit. 


The manufacturers state that in the design of 


this oven they have opened up a very wide field 
of curing synthetic resin adhesives on a flow-line 
basis, and they already have several alternative 
designs available. 

It has been established that Araldite Grade 1, 
cured by radiation at 200°C. for 40 minutes, pro- 
duces a bond stronger than the traditional rivets, 
which have been found occasionally to loosen and 
creak with the action of walking. 

The oven (Fig. 1) was designed for a throughput 
of 25 to 30 limb-components per hour, and is 
capable of resin bonding components at both 
ends of a shin-piece, simultaneously. It will also 
accept thigh-sockets and other component parts 
without adjustment of the plant, and was supplied 
to the order of J. E. Hanger and Co. Ltd.,the 
largest manufacturers of artificial legs in the world. 


The parts to be cured are suspended from a 
slow-moving conveyor arranged to take the various 
shapes and sizes on supporting hooks at intervals. 

Using the Vokes metal-sheathed elements, the 
infra-red projectors are positioned at sides and 
bottom of the oven, and are capable of being 
switched to either location for the purpose of 
economizing electric power. 


Oscillating Hotplate 


HE simultaneous heating and stirring of liquids 

at a constant temperature for analytical and 
preparative work in industrial, educational and 
medical research and control laboratories can now 
be achieved quickly by the use of the oscillating 
hotplate marketed by the Griffin and George 
Group, Ealing Road, Alperton, Middlesex. 

The hotplate accommodates twenty-eight 250 
ml. or eighteen 400 ml. Griffin beakers, and 
oscillates in a circular orbit of }j-in., 216 times a 
minute, an amplitude and frequency of motion 
which are optimum for general use. Powdered 
solids can be prevented from settling and dissolve 
more rapidly in solvents, while immiscible liquids 
are kept in intimate contact with each other and 
can react at a reasonable speed. The makers say 


* 
x 
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that spattering is eliminated in the evaporation of 


neutral and acid solutions, and partially with 
alkaline solutions; digestions and precipitations 
are accelerated and precipitates are improved. 

The heating is governed by a Simmerstat regu- 
lator which permits a range of hotplate surface 
temperatures suitable for most heating operations 
in general analysis up to a temperature of 650 F. 

550°C. ). 

In metallurgical laboratories the hotplates’ oscil- 
latory motion keeps the sample chips bared to 
acid for the analysis of high-alloy steels such as 
titanium, niobium, vanadium and tungsten. It is 
also effective in determining amounts of tin in 
copper and brasses where the metal is dissolved in 
acid and the liquid is evaporated. 

The hotplate is heated by two steel-sheathed 
heating elements cast in the shape of an extended S. 
This construction results in an even temperature 
over the complete plate surface. 

The oscillator is driven by a gear reduced motor 
with tropicalized winding and an eccentric driving 
shaft for moving the hotplate. The motor is set 
in 2 cast-iron base and stands on rubber feet. 
The weight of the base and the friction between 
he rubber feet and the bench top prevents creeping. 

rhe hotplate rating is 2,000 watts at 240 volts. 


Ebonite Domestic Water Meter 


EORGE Kent Ltd., Luton, Beds., have 

announced an Ebonite working chamber 
version of the brass }-in. JSM domestic water 
meter. 

The new meter, known as the Kent }-in. SM, 
incorporates all the features of the JSM improved 
rotary-piston-type meter and may be used where 
the water supply tends to be corrosive. Both 
piston and working chamber are of Ebonite and 
will provide long life, without loss of performance 
or accuracy. It is expected that ? in. and | in. 
versions will be introduced later. 

All international standard body lengths and end- 
threads can be accommodated. Registration may 
be in gallons or cubic metres. 

The SM and JSM meters incorporate the follow- 
ing design points : 

One simplified counter and reduction gear unit, 
fully sealed and glandless, replaces the conventional 
counter mechanism, under-gear and joint plate 
with gland. All counter parts run in a clear, 
corrosion inhibiting lubricant maintained at the 
internal pressure of the meter by means of a 
compensating membrane. 

All gears are in moulded graphited nylon, having 

ow water absorption characteristic. 

[he meter has been so simplified that only two 
screwed threads are used in its construction, with 
consequent ease of servicing and negligible main- 
tenance costs. 


Water flow through the meter undergoes six 
fewer changes in direction—resulting in a compact 
meter with maximum capacity. 

The SM meter is approximately half the bulk 
and weight of comparable 4 in. meters. 


Cutter for Slotted Angle 
pane Ltd., Maygrove Road, London, N.W.6 


manufacturers of the Dexion system of slotted 
angles, announce the Mark V Cutter (Fig. 2), a 
significant improvement on the most important 
accessory in the Dexion range. 

This cutter requires no assembly—it can be 
used straight from its container, on bench or floor— 
and is readily portable. The erection of all Dexion 
Structures is therefore simplified even further. 
Cutting is a matter of feeding in the Dexion angle 
and pressing down the handle. The cutter works 
on the guillotine principle, giving longer blade life 
and enabling diagonals to be cut even more easily 
than before. By using this tool rather than a 
hacksaw, a clean cut is achieved every time. 

Continued in page 286 
Fig. 2.—Cutter for slotted angle 
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Whichever way you look at it... 


it’s better for being BONDERIZED 


“Bonderizing” gives that extra value— now to the brilliant 
new Ford Consul Classic. Paint is keyed more strongly to 
the metal surface, corrosion at damaged or scratched 
areas remains localized and protection is increased. 
These factors help to ensure that a first class finish 

is produced — and maintained. That is why the bulk 


of Britain's motor car manufacturers insist upon 


iInlalmlnlelaliwzial 
BONDERIZIN 
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SEE Ee Ad 


The processes for bonding paint to metal surfaces 


THE PYRENE COMPANY LIMITED—METAL FINISHING DIVISION 


GREAT WEST ROAD: BRENTFORD ~~ MIODDX Telephone: Isleworth 4131 
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Preparations for Shot-blasted Surfaces 


AMREX Paints Ltd., Camrex House, Hudson 

- Road, Sunderland, have recently introduced 
two new coatings—Camrex Shot Prime and 
Camrex Shot Kote. Both of these preparations 
are for application over newly shot-blasted iron 
and steel surfaces. 

Shot Prime and Shot Kote have been developed 
for spray application. It is, therefore, possible 
to shot-blast very large areas without interruption, 
dust down and apply a spray coat. Both prepara- 
tions dry within three minutes and present a 
surface which, it is claimed, will not corrode for 
a considerable period. 

For example, the surface so prepared is claimed 
to be resistant to rust for approximately 12 months 
and is capable of receiving any type of paint, and 
adhesion to the surface is excellent. 

The covering capacity of Shot Prime and Shot 
Kote is approximately 60 sq. yd. per gal. with a 
film thickness of 1 to 1} thou. The finish is 
aluminium and the material is non-toxic. Plates 
treated with these materials may be welded without 
any trouble and both materials have been tested 
by various shipyards for this characteristic. In 
addition, welding on one side of the plate does not 
affect the protective quality of the Shot Prime 
on the other side, if both sides have been shot- 
blasted and treated. No toxic fumes are evolved 
on welding. 

Although these materials may be overcoated by 
all types of paint without any fear of blistering or 
other faults, Shot Kote is recommended for appli- 
cation when the plate treated will eventually be 
in contact with oil or solvents. 

Shot Prime is recommended as a general-purpose 
primer, since it is the more economical. Shot 
Kote has the advantage of being more resistant 
to oils and strong solvents and has been particularly 
developed for use on oil tankers and storage 
installations. 


Armour Coating 

ROUGH, armour-like coatings — their appli- 
cations ranging from automobile bumpers to 
sensitive recording tapes — have been developed 
from a new family to polyester resins. The 
Goodyear Tyre and Rubber Company’s Chemical 
Division claim the coatings have exceptional 
resistance to abrasion, ultra-violet rays, chemicals 
and weather. Other advantages of the new 
VPE200 resins include excellent adhesion, clarity, 
electrical properties and the ability to bind pigment. 
The applications are as clear, tinted or coloured 
coatings for metals and such automotive hardware 
as bumpers and wheel covers. Other important 
uses will be as protective and decorative coatings 
for architectural aluminium and aluminium foil, and 
in wood stains, toners, primers and finishes. It is 


believed also that the resins will be useful in hot melt 
adhesives and coatings. 

The coatings may be applied by spraying, 
dipping, roller coating, brushing, hot melt, knife 
coating and most other methods of commercial 
importance. 

The new coating resins mark Goodyear’s third 
entry into the field of polyester materials. The 
others are a polyester laminating film and a polyester 
resin for synthetic textile fibres. 

Additional details and relevant information may 
be obtained from Hubron Sales Ltd., Failsworth, 
Manchester, who are the exclusive distributors in 
the U.K. for Goodyear chemicals. 


Small Machine for Electronics Precious Metal 
Plating 


COMPACT plating unit measuring only 

30 in. x 26 in. x 18 in. tothe work top contains 
all the equipment and features for precision- 
plating of jewellery, electronic parts, specification 
precious metal plating, or “ pilot plant ”’ set-ups, 
according to an announcement from The Meaker 
Company, subsidiary of Sel-Rex Corporation, 
Nutley 10, New Jersey, U.S.A. A completely 
re-designed smaller version of this firm’s “ Jet 
Plater,” the new models are said to permit either 
barrel or rack plating with any cold alkaline solution, 
and most acid plating solutions, on a mass- 
production basis. 

The company states the new Junior Jet Platers 
provide the ideal operation for precision-plating : 
1.€., a plastic centrifugal pump in conjunction with 
a vinyl jet orifice manifold at the bottom of the 
plating tank, causes the plating solution to swirl 
constantly around the work, assuring smooth, 
even deposits. In operation, the solution is 
continuously drawn off from the bottom of the 
tank, circulated through the pump and built-in 
filter, and returned to the tank under pressure. 

All operations are controlled from a convenient 
panel board which incorporates dual scale ammeter, 
powerstat control for rectifier, circuit breakers, 
and automatic timer which sounds alarm upon 
completion of the plating cycle. 


Surface Active Agents 
. G. Bennett Chemicals have recently intro- 
duced two new surface active agents. 

Serfal 6639 is a non-ionic wetting agent with very 
low foaming properties, and Serfal CS.170 a non- 
ionic emulsifier for wax, olein and mineral oils 
which is also useful as a detergent in alkaline 
degreasing baths. 

Further information is available from D.G. 
Bennett Chemicals, 11A St. John’s Hill, London, 
S.W.11. 
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paid rates: FIFTEEN WORDS for 7s 6d. (minimum charge) and 4d 


Classified Advertisements per word thereafter, or 24s. per inch. Box number 2s. 6d. including 


postage of replies 





SITUATIONS VACANT 


ELECTROCHEMIST PLATER REQUIRED im- REPRESENTATIVE calling on Electro Platers and 
mediately for London Area for pilot plant and service Metal Polishers, required to carry additional line of 
Products, such as Felt Polishing Bobs, etc Contact 


' Messrs Tanners Products Felts Ltd., Champness 
prospects for right applicant. Apply Box. No. EP.244 Chambers. Rochdale. Lancs 


work in connection with precious metals. Excellent 





Fi¥a TECHNICAL SALES REPRESENTATIVE 
Resulting from continued expansion Associated Chemical Companies (Sales) Limited 

‘ata invite applications for a Chemical Sales Representative for the following position 

REPRESENTATIVE — SPECIALIST IN METAL PLATING AND FINISHING 


Applicants must posses a technical degree and have sound technical knowledge and if possible experience 
in selling chemicals in this field. The successful candidate should bez in his mid-30’s aad will requir 
to reside within a 20 miles radius of Birmingham 


The position will command a good commencing salary, provision of a Company car, assistan 
ownership and removal allowances, excellent pension and health schemes 
Applications giving brief details should be sent to :— 
The Personnel Manager, Associated Chemical Companies Limited, 
Brotherton House, Westgate, Leeds, 1 











HIGH QUALITY ANODES fer 
ELECTROPLATING 


NICKEL -Depolarized Carbon 


ALLOY - Nickel-Cobalt 
Tin-Nickel 


the 20 sec protective finish for 
copper, brass or bronze 


Chromate, conversion coating that 

chemically polishes and passivates 

articles dipped Maximum brilliant 

finish and protection in one low Also K62 
cost operation Outdates  nitr 

acid No fumes therefore no ex- H EXCePtIOnaily concer 
traction plant and ducting Let us 

demonstrate LUSTER-ON 70 in your 

office - it's as simple as that ! 

SEND NOW for illustrated 

leaflets on this and other 

important metal treatments. 


enh, TREATMENTS (Chemi METALS & METHODS LTD. | 
TOL Tren — al Leg Sole 'SLOUGH ~* LANGLEY - BUCKS. | 


Birmingham Road i phone: 1618 & 1653 distributors | Telephone: Langley 555 


aceenentenaaani . had al 
Registered Trade Mark in the United Kingdom of ‘‘High-Speed’’ Tin Anodes 
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NEIL & SPENCER LID 





Designers and Manufacturers of Treatment 
and Pre-treatment Tanks for all Industrial 
Chemical Applications 


Our standard range of tanks —heated by steam, gas or 
electricity — is suitable for most applications. 

Special sizes can be made to customer's requirements. 
Our advisory service on any pre-treatment problem is 
freely available. 


INDUSTRIAL PLANT DIVISION, 
STATION ROAD, LEATHERHEAD, SURREY. Tele: Leatherhead 4950 





To the PUBLISHER 


METAL FINISHING JOURNAL 


JOHN ADAM HOUSE 
igre 17/19 JOHN ADAM STREET ee 


ZACATECAS, RAND, LONDON TRAFALGAR 6171 


ADELPHI, LONDON, W.C.2 


Please send me the Metal Finishing Journal to the address given below until 
countermanded, and invoice me in the sum of £1.4.0 (U.S. & Canada: $3.50) in respect 
of the first year’s subscription. 
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Address 
Date 


Cheques and Post Office Orders to be made payable to :— 
INDUSTRIAL NEWSPAPERS, (FUEL & METALLURGICAL) LTD. 
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FIT Marston titanium heating 


coils for really long 


trouble-free life 
. THEM— 
Te) RGET You can forget about corrosion troubles 
when you fit Marston titanium heating 


coils to your plating baths. Available 

Ee 4 E Ni { in a standard size ex stock, easy 
Ky to install, light and strong as well as 

outstandingly corrosion-resistant, they 

enable you to cut your maintenance costs 

dramatically. Heating costs go down, too, 

because the coils retain full heat-transfer 

efficiency throughout their life. 

The Marston Standard Titanium Coil is 

suitable for use in baths of 2-3 ft. 

depth, and you can fit one, two or more 

according to the capacity of the 

bath. The diameter of the tube is 

1 in., the wall thickness 0.036 in., the 

length 18 ft. 6 in., and the weight— 


only 44 lb.! Write now for fuller details. 


Standard Coil 


Vt Bee), | i er Marston about 
one Ss é me ment: 
‘ EXCELSIOR LTD. rer items Of Ulanium equipr 


non-standard heating and cooling 
(A subsidiary company of 
imperial Chemical industries Limited) coils, process solution baths, bath 
linings, heat exchangers, agitators, pump 


linings and components, and pipework 


FORDHOUSES, WOLVERHAMPTON 
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These 
platers 
meet the 
standard 


THEY CAN HELP YOU 
PUT LABELS ON YOUR 


CHROMIUM PLATED GOODS 


MIDLANDS 

Abbey Metal Finishing Co. Ltd 
Abrahams & Co. Ltd. 

Alloy Finishes 

Ashton & Moore (Metal Colours) Ltd. 
W. Ashton & Son Ltd 

B. B. Plating Co. Ltd 

Beck & Moss Ltd 

G. & H. Beckwith Ltd 

Sennett Bros. 

Ihe Brightside Plating Co. Ltd. 
Britachrome Co. Ltd 

Ihe British Chromium Platirg Co. Ltd 
Che Broadway Chromium Plating Works 
Cromwell Tube & Plating Co. Ltd. 
Diamond Chrome Plating Co. Ltd. 

N. T. Frost Ltd 

Garson Electroplating Co. Ltd 

E. Gilligan 

Halford Polishing & Plating Co. Ltd. 
A. F. Hayes & Co 

Ionic Plating Co. Ltd. 

K.& S. Plating Co. Ltd 

Midland Chromium Plating Co. Ltd. 
lhe Midland Electroplating Co. 
Montgomery Platina Co. Ltd. 
Northampton & Midland Plating Co. Ltd. 
The Premier Plating Co. Ltd 

The Pardill Polishing & Plating Co. 
Reeve Polishing & Plating Co. Ltd. 

B. |. Round & Sons Ltd. 

Seazell & Co. Ltd 

Serck Radiator Services Ltd. 

Sne!! & Prideaux Ltd 

Warstone Polishing Co. Ltd 

Wilkes & Godwin Ltd 
Wolverhampton Plating Co. Ltd 
Verichrome Plating Co. Ltd 

The Yote Manufacturing Co. Ltd 


NORTHERN ENGLAND 
Samuel Allen 
Aluminium Platers Leeds Ltd 
Che Barnsley Electro-Plating Co. Ltd 
Brat'ey Electroplaters Ltd 
Crewe Electro Plating Ltd 
Durabrite Plating Co. Ltd 
Dvechrome Ltd 
\. E'liott (Electro-Platers) Ltd 

P. Fie'ding & Co. Ltd 
lirma-Chrome Plating Co. Ltd 
Kinz & Fowler Ltd 

1 H. Mason Ltd 
is Lim 

I vead Chr omium Plating Co 
Jo Pownroe & Sons Ltd 
SCOTLAND 

harles Carpenter Ltd 

e Plating Services (Scotland) Ltd. 

NORTHERN IRELAND 

ness Bros. Ltd 

K Radiator Services Ltd 


A FULL LIST WILL BE SENT ON REQUEST 
The International Nickel Company (Mond) Limited 
Thames House Millbank London SW1 


GHROMIUM 
PLATING 





LONDON AND HOME COUNTIES 
Abbey Plating Works Ltd 
naigamated Plating Works L-:d 
Antoxides Ltd 
Auas Plating Works Ltd 
B. Berger & Co. Ltd 
Brimsdown Plating Works (Ro 
Cu-Ni-Craft Limited 
Essex Plating Co. Ltd 
Gerhardy Bros. Ltd 
The Harris Plating Works Ltd 
Norman Hay Ltd 
Hoimes Plating Co. Ltd 
Horley Engineering & Plating Co 
W. Horwood & Son Ltd 
]. Metcalfe (Platers) Ltd 
Islington Metal & Plating Works Lt 
J. W. James & Co. Ltd 
Juno Plating 
L. H. Lawrence & Co 
Letchworth Polishing & Plating Co 
Metal Colours (Slough) Ltd 
Mitcham Plating Co. Ltd 
Modern Electro Plating (Kent) Cx t 
Morgan & Smith (Electro Platers) Lt 
Murrivan Limited 
Newington Engineering Co. Ltd 
Q.B.E. Plating Co. Ltd 
W. Sanders & Son (Leytonstone) Ltd 
Serck Radiator Services Ltd 
Stone’s Plating Co. Ltd 
R. A. Swinnard 
Twickenham Plating & Enamelling Co. Ltd 
John Wilkins & Co. Ltd 
WEST AND SOUTH 
Addy Products Ltd 
Baddesley Ennel Ltd 
The Buckfast Plating Co. Ltd 
E. J. M. (Plating) Ltd 
Electrochrome Ltd 
Exeter Ignition Co. Ltd 
E. Gale & Son (Electroplaters) Ltd 
Gloucester Plating Co. Ltd 
Hampshire Metal Finishers Ltd 
Kimberley & Hogg Ltd 
ngtons Plating (Cardiff) Ltd 
h Metal Finishing Co. Ltd 
Poeton & Son Ltd 
rset Metal Crafts Ltd 
rs Radiator Services Ltd 


NICKEL 
night pace does not permit 


july, 1961 





Send me full list of Platers who will conform 
to the Mond Labelling Scheme for Chromium 
Pilate. 


NAMI 


POSITION 


COMPANY 


ADDRESS 
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AEROGRAPH-DeviLaISS SPATE 
“DE 
CO. LTD. DeVILBISS 


Fimshes the Workis Product 
Sales Division 
47 Holborn Viaduct, London E.C.1 
Tel: CiTy 4361 


Please send me copies of New 
Facts about Paint Heating 


Name 


Have you read 


“New facts about 
Paint Heating’’? 


Simple chart 

shows 16 ways to 
save paint, cut work, 
improve finish. 
Worth a stamp! 








AEROGRAPH 
PeVi_eiss 
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BORAX 
A Na 
BORIC ACID 
de 


BUFFALO SODIUM 
BRAND SILICOFLUORIDE 


CLIFFORD CHRIST 


ubsidiar pa 





OPHERSON & Co. Ltd. 


LONDON MANCHESTER GLASGOW LEEDS BIRMINGHAM BELFAST 
1 Knightsbridge Gn., 127 Royal Exchange, 75 St. George's 69 Cabinet Chambers, Union Chambers, Imperial Buildings, 
London, SW1 Manchester 2 Place Basinghall St. 63 Temple Row, 72 High Street 
Tel Tel Glasgow, C2 Leeds 1 Birmingham 2 Belfast 
Kensington 3422 Deansgate 4789 Tel: Central 5440 Tel: Leeds 22180 Tel: Midiand 7705 Tele Belfast 32312 





FOR ASMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


consult 


ANTI-DUST SERVICES LTD. 


for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 
Telephone Dudley 54816 - mmevenan 
Assoc. Coy: ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY ‘i 
Also Dust Barrier Curtaining, Taccy Door Mats, Brooms, Tools JOHN HAWLEY & CO. (WALSALL) LTD. 


GOODALL WORKS BLOXWICI STAFFS 


‘BIAS BUFFS 


will call and give y 
Tele 
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Metal Finishing... 


This masterpiece, a 14” bronze 
head of an ibex was made in 
Persia 2,500 years ago. The ibex 
was a symbol of Ea, the god of 
wisdom and patron of craftsmen 
and artists. It shows the great 
skill of the ancient craftsmen, 

but perhaps even more it 
exemplifies the cleverness of their 
techniques, in reproducing 

the features of head, horns 

and so on into intricate 


patterns of great beauty 


Today, lonic have the answer to any meta! finishing 
problem. The many and varied requirements of in- 
dustry have to be met and mastered and skilful 


craftsmanship has to be allied with technological progress 


IONIC PLATING COMPANY LTD. 


IONIC WORKS - GROVE STREET - BIRMINGHAM 18. 
Telephone: SMETHWICK 295! (8 lines) 
AIRLITE-IONIC LIMITED, EDINBURGH 


The Metal Finishing Division of the G.K.N. Group of Companies. 
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ACID-PROOF FUSED SILICA SHEATH 


ITREQSIL 


REGD, TRADE MARK 


c¢cC IMMERSION HEATERS 


fecse 


fae INSTALLED - 


100°, 





EFFICIENT - 


INEXPENSIVE 


COMPACT 


An Eight page Brochure giving details of sizes, 
prices, and maintenance is available on request. 


THE THERMAL SYNDICATE LTD. 


all BRITISH 
A 


SS 


the BEST 














P.O. BOX No. 6, WALLSEND, NORTHUMBERLAND, Telephone: | 
LONDON: 9 BERKELEY STREET, 


Wallsend 
92-3242/3 
w.i. 


Telephone: Hyde Park 1711/2 





INDEX TO ADVERTISERS 


Acme-Efco Ltd. 

Aerograph DeVilbiss Co. Ltd. The 
Albright & Wilson (Mfg.) Ltd 
Alkan. M. L., Led. 

Anti-Dust Services Ltd. 

Associated Electrical industries Ltd. 


Associated Chemical Companies (Sales) Ltd. 


Atlas Plating Works Ltd. 

F. W. Berk & Co. Ltd. (Schori Division) 
Blythe Colour Works Ltd. 

Borax & Chemicals Ltd. 

Borax Consolidated Ltd. 

British Paints Ltd si 

British Rolling Mills Ltd. 

British Titan Products Co. Ltd. 
Canning, W., & Co. Ltd 

Carrier Engineering Co. Ltd. 
Christopherson, C., & Co. Ltd. 

R. Cruickshank Ltd. 

Dawson Bros. Ltd. 

Deinert & Co 

Diversey (U.K.) Ltd. 

Electro Chemical Engineering Co. Ltd 
Englehard Industries Ltd. 

Escol Products Ltd 

Gas Council 

Goodlass Wall & Co. Ltd. 

Grauer and Weil Ltd. ‘ 
Griffiths. A. E. (Smethwick), Ltd 
Hawley John, & Co. (Walsall) Ltd 
Hedin Ltd. 
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Hellerman Ltd. 

Imperial Chemical Industries Ltd. 
Incandescent Heat Co. Ltd. 
International Nickel Co. (Mond) Ltd. 
lonic Plating Co. Ltd. 

Laporte Chemicals Ltd. 

Laporte Titanium Ltd. 

Lysaght DeVilbiss Co. Ltd. 

Main Enamel Manufacturing Co. Ltd. 
Marston Excelsior Ltd. 

Metalectric Furnaces Ltd. 

Metals & Methods Ltd. 
Metropolitan-Vickers Electrical Co. Ltd. 
Morris, B. O., Ltd. 

Neil & Spencer Ltd. 

Newton Plating Jigs & Insulations Ltd. 
Oakey, John & Sons Ltd. 

Permacel Tapes Ltd. 

Pfizer Ltd, 

John Preston & Co. Ltd. 

Pyrene Co. Ltd. 

Richard, Thomas & Baldwins (Sales) Ltd 
Roto-Finish Ltd. 

Silvercrown Ltd. 

Sismey & Linforth Ltd. 

Stordy Engineering Ltd. 

Stuart, Robert, (London), Ltd 
Thermal Syndicate Ltd. 

Tool Treatments (Chemicals) Ltd. 
Walterisation Co., Ltd. (The) 
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Goodlass Wall & Co Ltd 


THE CORN EXCHANGE LIVERPOOL 2 
OR 179/185 GREAT PORTLAND STREET LONDON W1 


Paint Specialists since 1840 


« 


PRODUCTION COSTS 


ARE REDUCED... 


. when ‘Artbrite’ sheets are used, because they come to you 
with a hard-wearing decorative coloured surface needing no 
further finishing. 

‘Artbrite’ consists of RT B ‘Speltafast’ galvanized steel sheet, 
faced with hardwearing P.V.C. 

The colours, textures and patterns cover the widest possible 
range, and ‘Artbrite’ is easily worked by most of the conven- 
tional processes. 


Enquiries for ‘Artbrite’ should be addressed to Speciality Department 


Richard Thomas & Baldwins (Sales) 
Limited 


47 PARK STREET, LONDON, W.1 - MAYfair 8432 oe 








